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IT ‘FLOATS 
ON THE LOAD!* 


You turn on the steam 


This little stainless steel valve—the 
only moving part in the Yarway Impulse 
Steam Trap installed on the equipment 
opens wide and stays open as the air and 
condensate continuously pour through. 

The equipment reaches production tem- 
perature in the quickest possible time. 

Production temperature reached, the 
little valve snaps shut. After that, by a 
pulsating action, it discharges all con- 
densate as it forms—even a tiny tea- 
spoonful. There’s hot steam in the equip 
ment all the time ...steady, maximum 
temperatures are maintained 

It all adds up—to more production 
per day 

Other profit-making features of the 
Yarway Impulse Steam Trap— low initial 
cost, easy installation, stainless steel con 
struction, low maintenance, good for all 
pressures, quick delivery from over 200 
local industrial distributors 

Try a Yarway—free for 60 days—and 
prove its advantage. Your distributor will 
supply you 
For free Yarway Impulse Steam Trap 
Bulletin T-1740, write. . . 


YARNALL-WARING COMPANY 


128 Mermaid Ave., Philadelphia 18, Pa. 


oN ... resulting in fast heat-up of equipment, 
more production per day. 


YAR WAY | impulse steam trap 
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PETROLEUM REFINER This Month 


When the Big Winds Blow . . . Tropical storms that 
never hit the Gulf Coast have cost the oil industry more 
money than those that did. The reason? Inadequate 
pinpointing of the big winds that prowl the Gulf from 
mid-June until October, forcing unnecessary or pre- 
mature shutdowns, This is the first of a two-part world- 
wide roundup on precautions taken by the oil industry 
to assure maximum efficiency and safety during storm 
threats. Page 72. 


The Use of Oxygen in the Petrochemical Industry 
- « «Tonnage oxygen is used as one of the reactants in 
many petrochemicals. The use of oxygen in the petro- 
chemical industry must be justified by improvements 
of a chemical and thermal nature. In almost every 
case, competitive methods are available which can ac- 
complish the same conversion. The use of oxygen must 
be predicated on its superiority for the installation un- 
der consideration. The writer, Peter W. Sherwood, 
points out the thermal and chemical advantages. He 
also discusses the thermodynamics of the partial com- 
bustion process. Page 90. 


Refining With Adsorbents—Part |. Two top scien- 
tists have collaborated in preparing this authoritative 
and complete review of a complex field. This first part 
of a five-part series analyzes the uses of mineral adsorb- 
ents in the refining industry and points up the fast 
growing potentials of synthetic adsorbents. By curves 
and tabulated data, the authors present valuable en- 
gineering data on the physical and chemical properties. 
Page 95. 


Learning How to Use Dimensional Analysis . . . 
In the first two parts of this series you learned how to 
choose your dimensional system; how to use dimen- 
sional systems correctly ; and how to obtain dimensional 
homogeneity. The big steps are over. Now here is how 
to apply the foregoing to the Rayleigh Method of 


dimensional analysis. Here are the simplified examples 
to illustrate how easy it is to understand fully this 
powerful tool. Page 101. 


Non-Hydrocarbon Constituents of Petroleum. 
Sulfur and Nitrogen Compounds... continuing 
the series of “Understanding the Chemistry of Petro- 
chemical Reactions” the writer discusses the amount 
and types of sulfur and nitrogen compounds found in 
the various crudes, Methods of separation and identifi- 
cation of the different classes are covered. Page 105. 


Area Versus Centralized Maintenance . . . There 
is only one way to win this argument—with the presen- 
tation of dollars-and-cents figures for an actual case 
history. Our author does just that. Read this enlighten- 
ing analysis of a problem confronting maintenance 
managers everywhere. You will find that the situations 
described are easily analagous to your own. Page 109, 


Reduce Corrosion Cost With Organic Inhibitors .. . 
Spectacular operating know-how has made _ possible 
increases in equipment life of up to 60 percent. How 
was it done? Here are the actual case histories, backed 
up with convincing photographs, of test cases at Pure 
Oil’s Cabin Creek refinery. For enlightening new infor- 
mation, carrying a real dollars-and-cents value, turn to 


Page 113. 


is LPG a Cheap Motor Fuel? . . . This controversy 
has waxed hot and heavy with many expressions of 
opinion and very little published data. Here for the 
first time are the results of an actual comparative test 
of the relative economies of LPG, gasoline and diesel 
fuel for heavy transportation. The test was carefully 
controlled over a two-year period using identical equip- 
ment, operating conditions and service requirements. 
The results are expressed in dollars and cents and com- 
pare the three fuels on the basis of fuel costs in cents 
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per mile, maintenance costs, and public reactions to 
exhaust fumes. The information presented here may 
indicate drastic changes in your planning for the 
coming years. Don't fail to read this important con- 
tribution, beginning on Page 119. 


Economic Factors of Atmospheric Corrosion vs. 
Protection ... What is the payout on equipment 
painting programs? When should you paint, for the 
maximum protection per dollar spent——before or after 
the original coat has failed? Does the decorative fune- 
tion have a cash value? Wasting no words, the author 
spells out the answers to these and other important 
questions and provides some accurate reliable yard- 
sticks to help you determine your painting program. 
Page 122. 


Calculating Properties of Gases and Gaseous 
Mixtures . .. How many times have you tried to calcu- 
late the properties of gases and gaseous mixtures? 
Many articles have appeared on this subject. You have 
wondered about the relative accuracy and ease of 
computation. Here’s your answer. One that you will 
want on hand at all times. This discussion covers the 
viscosity and thermal conductivity methods of calculat- 
ing the properties and the relative accuracies are dis- 
cussed. An extended list of critical properties of gases 
have been calculated and tabulated for your use. 
Page 125. 


It’s Easy to Determine the NPSH... Here is Dan 
Rankin again in his own inimitable way of simplifying 
the most complicated subjects. In the May issue of the 
PETROLEUM Reriner, this expert wrote “What is 
NPSH?” We immediately asked him to follow that 
article with one on a simple way to determine NPSH. 
Here it is. You'll like it. Full of illustrative cases 
covering open tank pumping, closed tank, submerged 
cases and others. Anyone dealing with pumps should 
not only read this, but should have a copy for his 


working file. Page 129. 


Can the Refiner Use More Light Ends?... butane 
will be in excess of the amounts which can be in- 
corporated in gasoline plus the quantities which can 
be sold profitably as liquefied petroleum gases. All 
practical steps should be taken to maximize its use in 
motor fuels, according to these authors. And the in- 
dicated surplus is so large as to furnish a strong incen- 
tive to develop outlets peculiarly favorable to the C, 
hydrocarbons Page 135. 


Tuscola Plant Located Closer to Petrochemical 
Markets ... The National Petro-Chemicals plant at 
Tuscola, IIl., is representative of the recent trend toward 
location of petrochemical ventures on natural gas trans- 
mission lines closer to markets. It is also typical of the 
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search for added olefin feed stocks from thermal crack- 
ing of natural gas components. From ethylene, ethyl 


chloride and ethyl alcohol are produced, Page 139. 


Sinclair Has New Reforming Process . . . [liis 
catalytic reforming process is based on a new platinum 
catalyst, A reforming catalyst must isomerize paraffins 
and naphthenes and dehydrogenate naphthenes to aro- 
matics. The new catalyst induces these reactions effi- 
ciently and also cyclizes paraffins to aromatics. Un- 
desirable hydrocracking to butane and lighter gases is 
minimized. Page 143. 


Every Man a Safety Engineer... A veteran safety 
executive tells how to build a successful accident pre- 
vention program from the top down. With manage- 
ment’s backing. The Texas Company has brought about 
a highly successful program that embraces virtually 
every known method of accident prevention, including 
safety meetings. first aid training, a safety magazine, 
physical inspections. visual aids, driver training, eve 
protection. and a safety shoe program. Page 176, 


Will World Crude Prices Take Drop? Gigantic oil 
production figures, for years commonplace in the 
Middle East with its vast reservoirs, are slipping. This 
direct reversal from the recent strain of all-out produc 
tion is being accompanied by a paralleling easing of 
prices, indicating a changing international economic 
pattern. For what these changes can mean for the U, 5. 
and the world in general, see Page 184. They can 
exert a tremendous impact because the Middle East. 
with production running ahead of South America, is 


the No. | producer outside the U.S. 





What to do about 


FUEL OIL 


Refiners all over the country are with- 
ering from the impact of steadily falling 
fuel oil prices. What’s the answer? What 
kind of process equipment will best meet 
the problem? How can present operations 
be altered to reduce fuel oil production? 
\s a special service to help our refining 
friends meet this emergency, the REFINER 
editorial staff is preparing a special au- 
thoritative guide book that provides the 
answers to all of these questions. 


Watch for it in our JULY issue! 














ALOYCO 
“TEFLON” -seated valves 


give Longer 
Operating Efficiency 


The critical problem of leakage in small valves used for meter- 
ing, instrument lines, and sampling of corrosives has been solved 
by the new ALOYCO design features shown here: renewable Teflon 
seats and exterior threading completely out of the fluid zone. 

Teflon is a new material with exceptional properties of tough- 
ness, heat resistance and corrosion resistance. It withstands the 
attack of practically all chemicals at temperatures up to 500° F, 
and has given leak-free performance for over four years of contin- 
uous service in valves handling hot sulphuric acid. 

Teflon packing is available in all ALoyco valves. Teflon renew- 
able seats are available in small valves such as those illustrated 
and in larger size globe, angle, Y, and check valves. Address your 
specific corrosion problems to the Aloyco Corrosion Engineering 
Service. Our long and specialized experience in this field is at 


your service 
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—> pe | (4444444 
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TEFLON 








ALOYCO 
SAMPLING VALVES 


No. 731—flanged end No. 732—screwed end 
150 pound service 300 pound service 








No. 62 Needle Vaive, 3000 |b. working pressure, made 
in sizes Y% inch through | inch 
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(type-304), 18-8SMo (type-316) and Aloyco 20 


ALLOY STEEL PRODUCTS COMPANY, INC. 


1303 West Elizabeth Avenue, Linden, New Jersey 


Plants: Linden, N. J.; 


Bloomfield, N. J.; 


Elizabeth, N. J 


DISTRICT OFFICES: 


NEW YORK 1.N_Y 
350 Fifth Avenve 


WILMINGTON, DEL 
226 West Ninth St 


PITTSBURGH 22, PA 
318 investment Bidg 


ATLANTA, GEORGIA 
333 Candler Bidg 


ST. LOUIS, MISSOURI 
1221 Locust St 


(ny 


\ 1st in Corrosive 


CHICAGO 4, ILLINOIS 
332 So. Michigan Ave 


HOUSTON 6, TEXAS 
K. E. Luger Co 
2716 Danville St 


SAN FRANCISCO, CALIF 
24 Colifornia St 


LOS ANGELES 22, CALIF. 
5442 jillson St 


G0 VALVES 


Servic 
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Available in 18-8S 





WHY 2 OF DENVER'S 5 REFINERIES 
SELECTED NICHOLSON STEAM TRAPS 


may be important lo you 


L me many industrial plants, the two 
operations referred to above had been using a con- 
siderable number of different kinds of steam traps. 
Both refineries have standardized on Nicholson traps, 
for practically all applications, for these basic reasons: 
Nicholson traps were found to be the most effective in 
improving heat transfer and in promoting production ef- 
ficiency. These are advantages which, we believe, are of 
interest and importance to plant men in every industry. 
A recent survey showed these Nicholson features to 
be reasons why an increasing number of leading plants 
are standardizing on Nicholson thermostatic traps: 
1) Two to six times average drainage capacity; short- 
en heat-up time. 
Operate at lower temperature differential; fast 
action keeps equipment full of live steam; higher 
and more even temperatures. 

3) No air binding; elim- 
inate costly fluctuation 
of operating temper- 


Send for 
tALOG 751 


ntains 
Corts 


atures. 


Freeze-proof; drain 


completely wh Id; 
- atattation dia ompletely when cold; 


data 


tor 
prope’ - 


TRAPS - VALVES - FLOATS 
207 OREGON ST., WILKES-BARRE, PA 


Sales and Engineering Offices in 58 Principal Cities 
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can be freely installed outdoors. 
5) Only one moving part; minimum maintenance. 


6) No need to change valves for varying operating 
pressures from vacuum to maximum allowable. 


7) Record low for steam waste; as little as | 


Types for every process, power and heat application. 





How to get maximum tube life 
per dollar: Ask the experts! 





Cer eee - 


This month's report is on: SICROMO 7 


Suggested as a substitute for steels of the 5.0 per cent 
chromium type for applications which require increased 
resistance to corrosion by hot petroleum products. 


ONE OF 24 TIMKEN HIGH TEMPERATURE STEELS 
Carbon Sicromo 2 Sicromo $58 18-8 Ti 


Carbon-Mo. Sicromo 24% +" Sicromo SMS 16-13-3 
DM-2 2%% Cr.-1% Mo. Sicromo 7 25-20° 
Silmo Sicromo 3 Sicromo 9M 25-12° 
DM 4-6% Cr.-Mo. 18-8 Stainless 435-19** 
2% Cr.Mo. 4-6% Cr.-Mo.-Ti. 18-8 Cb 16-25-6** 
* Available as seamless tubing on an experimental basis only. 
**Not available as seam/less tubing. 


OUR temperature, pressure, corrosion and oxidation 
b perrtnee may be solved by serveral analyses of high 
temperature steels. But from the standpoint of maximum 
tube life per dollar—the best life/cost ratio—there’s only 
one analysis that’s best for you. 


To get that one analysis, go to metallurgists of The 
Timken Roller Bearing Company. They're recognized 
authorities on high temperature steels—with more than 
20 years of steel research and experience behind them. 
They'll help you choose the one tube steel analysis that’s 
best for your application from the 24 different analyses at 
their disposal. And no matter which one you choose, you 
can be assured of uniform quality because the Timken 
Company rigidly controls quality from melt shop through 
final tube inspection. 


Let our “RSQ”—Research, Supply, Quality—solve your 
tube problems. Ask the experts! The Timken Roller Bear- 
ing Company, Steel and Tube Division, Canton 6, Ohio. 
Cable address: ““TIMROSCO”. 





Flattened test of 10" O.D. by 1.580" wall of 18-8 Ch showing the excellent ductility of large, heavy-wall Timken seamless tubing. 


YEARS AHEAD—THROUGH EXPERIENCE AND RESEARCH 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 
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SAVE UP TO 75% 


of bubble tray weight 


with 


ENDURO sraintess steeL 


HEN CORRECTLY ENGINEERED, weight reductions in 
W the design of fractionating towers can mean far- 
reaching savings in time and dollars! Here's how: 
A bubble tray, otherwise constructed, might require eight 
men to lift it. A tray of equal capacity, designed to take 
advantage of the high strength and corrosion-resistant 
qualities of ENDURO Stainless Steel, can be handled 
by two men. 
With as much as 75% of the weight saved, lighter hoisting 
equipment can be used during installation—or any sub- 
sequent maintenance. Psychological and physical hazards to 
men, working within the confines of the tower, are removed. 


High in strength-to-weight ratio—valiant under pressure— 
unfazed by heat—tough, long-lasting ENDURO stubbornly 





2 yg! 
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See and Hear 
“THE STORY OF STAINLESS” 


Full-color, 16 mm sound film 
—27 minutes running time 
Dramatic historic in- 
teresting. Availabie to quali- 
fed groupe without charge 
Requires 16 mm sound pro- 
jector. Send name of organ- 
ization, type of projector, re- 
quested date to Ideal Pictures 
Corp.,Dept.T-4,65 E.S0. WaterSt.,Chicago1,Iil., 
or write Republic Steel. Dept. K, Cleveland 1, 0. 


z 











, > ea 
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Pie On 
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resists aggressive corrosive action. Coking has little affinity 
for the smooth, corrosion-resistant surface of ENDURO. 
“Off -stream” t'me, due to coking and fouling, is sub- 
stantially reduced. 

Thus, any slightly higher initial cost of ENDURO Stainless 
Steel is dwarfed by savings realized in avoiding “down-time”, 
product and equipment loss, and product contamination. 
Doing some advance planning? Republic metallurgists stand 
ready to work with you at any time on future developments 
calling for the use of stainless steels. Just write: 


REPUBLIC STEEL CORPORATION 


Alloy Steel Division « Massillon, Ohio 
GENERAL OFFICES 7 CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N. Y¥. 


Ga. 


ie, 


\ Soe 


Other Republic Products include Upson Belts, how 9 Nuts and Sects -0igs-Mhaaty-Dlans-Saiadi Heat ee Tubes 
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ure Ways 
0 Save Money in 
ROCESS FURNACE 





In process furnace operation, every dollar counts. 
That's why leading manufacturers of chemical and 
petroleum process furnaces save their customers 
money four ways by using B&W Insulating Fire- 
brick. These durable, lightweight brick .. . 


1 CUT INSTALLATION COSTS — B& W Insulating 
Firebrick are easy to install. They can be cut, drilled 
or shaped on the job with ordinary woodworking 
tools. Their lightness makes them easy to handle. 


2 ELIMINATE EXPENSIVE ALLOYS — Because of 
their high insulating values, B& W Insulating Fire- 
brick can be supported with ordinary carbon steel 
hangers. Expensive, heat-resisting alloys are not 
necessa ry . 


3 REDUCE DOWN-TIME — These brick have low 
heat storage, cool off quickly. This makes possible 
quick access to the furnace for inspection. They 
heat up quickly to get back on the line, too. 


<i 




















4 LAST FOR YEARS — In thousands of installa- 
tions, B& W Insulating Firebrick have proved their 
staying power. Process furnace operators know 
these brick offer long, maintenance-free service. 


You, too, can profit by this four-way economy of 
B&W Insulating Firebrick. Ask your B&W repre- 
sentative for all the facts on these cost-cutting re- 
fractories. He'll be glad to discuss your refractory 
problems with you. 


® Interior of The M. W. Kellogg Co. Feed Preheater Furnace 
lined with B&W K-26 IFB. 
® Exterior view of Feed Preheater Furnace. 








BAW REFRACTORIES PRODUCTS — B&W Alimul Firebrick * B&W 60 Firebrick * B&W Junior Firebrick * B&W Insulating Firebrick 
BAW Refractory Castables, Plastics and Mortars * OTHER B&W PRODUCTS—Stationary & Marine Boilers and Component Equipment... 
Chemicol Recovery Units . . . Seamless & Welded Tubes . . . Pulverizers ... Fuel Burning Equipment... Pressure Vessels ... Alloy Castings 


















































WITH THIS NEW SPEEDOMAX 
CONSOLE INDICATOR 


Here is a trim equipment that helps even the most modern 
control room to streamline its appearance and operation. 
This new Speedomax Console Indicator lets an operator scan 
up to 200 temperatures as fast as he can log them. What’s 
more, the console extends only 13” above the desk, for an 
easy, no-stretch view of the main panel. Even when the 
operator sits as close as 6 or 8 feet from the panel, he has a 
sweeping view of ail instruments and flow diagrams. A touch 
of the switches and he can follow his process during heat 
balance checks. He can quickly check panel recorders or spot 
non-recorded temperatures. 


Well-Known Electronic Indicator Gives Fast, Easy Readings: 
The focal point of this new unit is the Model D Speedomax 
Indicator that is being used in hundreds of plants. In the 
Console Indicator, the front of its housing slopes at 60° to 
help an operator read the 25!,” drum-type scale with ease. 
The scale is direct-reading for single or double ranges. It spins 
rapidly from point to point and stops “‘dead still.’’ Balancing 


time is only 4 seconds full-scale, 2.5 seconds half-scale. 


Console Design is Functional and Neat: Legend holders and 
as many as 100 toggle or 96 push-button switches all mount 
on the sloping panels. Terminal boards are in the roomy back 
of the console, with big doors for easy access. A large duct 
conceals all external leadwires. The Speedomax Console 
Indicator can streamline your control room now. Send the 
coupon today. 


teeps | NortHRUP 


instruments | automatic controls « furnaces 
i 
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CHECK THESE FEATURES: 


m Toggle switches permit up to 200 Indicator read- 
ings or 100 Indicator and Recorder readings; push 
button switches connect as many as 96 Indicator points. 


J Console Indicator saves panel space 


of Speedomax indicator slides out of console on 
tracks; switching panels are removable, 


mf For easy identification of points, legend strip 
holders mount next to switches .. . toggle switch 
handles can be color-coded 


Mf Signal lights, indicating gages, efc., can be 
mounted on unused switching panel space. 


of Height of the executive-style desk adjusts from 
29”. to 30%”. 


LEEDS & NORTHRUP COMPANY 
41923 Stenton Ave., Philadelphia 44, Pa 


Send your folder on the Speedomax Consol: 
Indicator 


I'd like to increase speed of logging with the 
Speedomax Console Indicator. Have an L& N 
engineer contact me 


Name 
Title Dept 
Company 


Address 
Irl. Ad ND46-33A\45 














Sunplicity, long life, easy maintenance 


CAPACITIES TO 1000 GPM 
PRESSURES TO 1200 PSI 
TEMPERATURES TO 350-400F 


| (=a At Q.. 


——— 


You get them all with... 


OPPELLER PUMPS 


Look at the seven outstanding features shown in the 1,000 gpm and 1,200 psi with temperature up to 350- 
cross-section and you'll see why De Laval Refinery 400F. They can handle liquids ranging from propane 
Pumps stay on the line for years...trim maintenance to strong caustic. Write today for bulletin giving full 
costs. Use these pumps for service up to approximately application and specification data. 


DE LAVAL Refinery Pumps 


DE LAVAL STEAM TURBINE COMPANY 
811 Nottingham Way, Trenton 2, New Jersey 
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An unbeatable 


pyrometer 
for any range 


between -300° 
and +2800'F. 


TOPS in simplicity . . . unequalled in its com- 
bination of accuracy, sensitivity, and speed of 
response . . . the Dynalog Potentiometer with 
standard thermocouples gives you unerring 
temperature measurement for any range up to 
2800°F. Featuring sustained accuracy of “% of 
1% of scale, it's an instrument of laboratory 
precision built to withstand the severest indus- 
trial conditions. 

Unprecedented freedom from maintenance is 
the direct result of unique Dynalog design. 
There's no slidewire, no battery to standardize. 
There are no gears, belts, or high speed revers- 
ing motors. There’s nothing to wear and cause 
dead space. 


This simple variable 
capacitor is important to 
potentiometer users because 
it eliminates the conven- 
tional, troublesome slidewire 
altogether; and it gives 
Dynalog Instruments the 
continuous stepless 
balancing which assures 
higher accuracy, closer 
control 


*Reg. U.S. Pat. Off. 


Single pen recording models provide full 
scale pen travel in 3 seconds standard, or as 
fast as 1 second without extra cost. The Multi- 
Record Dynalog provides color-coded records 
of up to 6 points at 6 second intervals. Both 
types give the convenience and low cost of 
circular charts. 

Dynalog Potentiometers are also used for the 
measurement of pH, oxidation-reduction poten- 
tial, and for other applications in which the 
process variable can be converted to a de milli- 
volt signal. They are available for pneumatic 
or electric control. 

Write for your copy of Bulletin 427-1 which 
gives the whole story. 


A. 


THE FOXBORO COMPANY, 746 NEPONSET AVE., FOXBORO, MASS., U.S. 
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ROLE STAet 
Tueemes 


HIGH-SPEED WORTHINGTON TURBINE drives a cen- 
trifugal compressor at 10,500 rpm in Shell Oil 
Company's Montreal, Canada, refinery. Installa- 
tion also includes 5100 and 9200 rpm Worthing- 
ton turbines. 


10,500-rpm turbine is 
third Worthington Compressor Drive Turbine 
installed at Shell Oil’s Montreal refinery 


It was in 1950 that Shell Oil built its new big 
catalytic cracking unit in Montreal. 

And it was three high-speed Worthington steam 
turbines they chose to drive the very vital blowers 
and compressors. The 10,500-rpm turbine, like the 
other two, is so free of vibration that after two 
years of operation its speed can barely be detected 
on a vibrating-reed tachometer. 

Cat-cracker service requires continuous 24- 
hour-a-day operation so that reliability is of prime 
importance. Such operation is typical with Worth- 
ington centrifugal compressor and blower drive 
turbines. But it’s not the only reason they’re pre 


‘Res. sa sem y 
= 4 7 : 


TURBINE GENERATOR 
sets 





MULT! STACE Fee warte 
Tynoimes 


A GREAT TEAM IN STEAM 


WEATERS rumrs 


ferred in hundreds of plants outside as well as 
inside the U. S. A. 

With a high-speed Worthington steam turbine 
you can forget costly speed-increasing gears. You 
easily set the exact speed needed with various 
types of control and governing arrangements de- 
signed specifically for your requirements. Steam 
consumption is at a minimum, maintenance re- 
quirements are simple. 

Write for Bulletin 1966 entitled “High Speed 
Turbines for Your Centrifugal Compressor and 
Blower Drives.” 
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WORTHINGTON ANGLE GAS-ENGINE COMPRESSOR installation in a gas pipeline pumping station. 


Now... more horsepower, higher efficiency 
in Worthington Angle Gas-Engine Compressors 


New LTC-H compressor has all advantages 
of famous LTC plus high compression 


This new Worthington LTC-H Angle Gas-Engine 
Compressor—the latest Worthington advance in its 
engine-compressor design—is typical of the kind of 
improvement achieved by Worthington engineers 
throughout many years of leadership in the manu 
facture and application of compressors and large 
internal combustion engines. 

The new high-compression engine-compressor has 
considerably higher horsepower ratings than its well- 
known predecessor, the LTC, but runs cooler and on 
less fuel. LTC-H users will find the new unit is built 


EmGimt STARTING 
COMPRESSORS 
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to give the same day-in, day-out service that has 
given all Worthington Engine-Compressors a repu- 
tation for extreme dependability throughout the gas, 
petroleum and chemical worlds in pipeline pumping, 
refinery operations, public utility gas distribution, and 
service in natural gasoline and pressure maintenance 
plants, petro-chemical and synthesis plants, and refrig- 
eration plants. 

Write for more information on this latest develop- 
ment in Bulletin L-690-B1B or let us know that 
you're interested in conversion of your present unit. 
Worthington Corporation, 


Buffalo, N. Y. 


Compressor Division, 


K.2.16 


GAS EnGiat 
COMPRESSORS 


NO OTHER COMPRESSOR WILL OUTPERFORM A WORTHINGTON 





This 


]-Letter Word 


e There are many descriptive words and phrases we might use to 
prove the effectiveness of Zallea Stainless Steel Expansion Joints as 
the ideal medium to absorb thermal expansion and contraction in 
pipelines. But no single word has more convincing meaning... 


more significance than the simple 7-letter word . . . “reorder.” 


Over the past 23 years, thousands of industrial organizations have 


expressed their confidence in our products by reordering not once, 
but time and time again! 
Here's a sample of the record: 


Americon Viscose 


Story |= 


Keoppers Inc. 1 
Nordberg 174 
Sun Oil Co. 60 
Texas 261 
*Including as many as 485 expansion joints in a single order! 


This acceptance is your assurance of the dependable, economical 
performance you'll receive when you, too, order and reorder Zallea 
Stainless Steel Expansion Joints. Why not write us today? Zallea 


Brothers, 890 Locust Street, Wilmington 99, Del. 


Catalog 47 and 
area 
comve Bulletin 351 describe 
—_ 
me the complete line of 


cownnerees 
Zallea Expansion 


— 
— Joints and 
w 


Flextbhle Connectors. 


ANSION JOINTS 


Write for copies today 
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Sizes 
and Analyses 


TUBING 
SEAMLESS CARBON 
MT—1015, 1020, 1025 
Round: %s"" to 2%"" 0.0. 
Sqvore: %"" to 2°’ O.D. 
SEAMLESS ALLOY 
4130—NE 8630 
Round: %s"' O.D. to 3%"* O.D. 
Squore: %" to 2” O.D. 
CHROME 
4%-6%, 6% -8%, B%-10% 
%&"’ 10 1%"" O.D. 
STAINLESS STEEL 
Seomiess ond Welded 
Types 304, 316, 321, 347. 
Round: Ys" to 2%’ O.D. 
Sqvore: %"’ to 1%"* O.D. 
WELDED CARBON TUBING 
%"' to 3” O.D. 


BARS 
C-1018, B1I13, GII37, FSINI7 
COLD FINISHED 

“"" to 2%" 


For Other Shopes, Contoct Mill. 





The Solution is PACIFIC 


If you need low-cost tubing of highest quality . . . to withstand severe job 
requirements . . . to meet high standards of dimensional precision and mechanical 
soundness . . . you can profit from calling on Pacific. 


We produce welded carbon tubing in a full range of sizes from 44" O.D. to 3” O.D. 
in the quantities you need. What's more, we can deliver on time—every time. 


First West Coast producers of cold drawn seamless tubing, we have widened 
production to include welded and drawn stainless steel tubing, welded carbon 
tubing (hot or cold finishes) and cold finished carbon bars. Our engineering and 
metallurgical service is ready . . . willing . . . and able to help you solve 
production or processing problems involving the use of tubing. 


Find out more about Pacific Production and Service today. Clip and mail the 
coupon below for complete information. Better yet, have our representative call 
to discuss your needs. No obligation, of course. 


West Coast Distributors for: 


Superior Tube Company, manufacturers of fine small tubing in all analyses from 
010” to 4%” O.D. and in certain analyses (.025” max. wall) up to 1344” O.D. 
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PACIFIC TUBE COMPANY 
5718 Smithway Street 


Los Angeles 22, Calif. 
Gentlemen: 
Please rush me your new Tubing Bulletin. 


| Hove your representative call. 


NAME 





FIRM NAME 





ADDRESS. 





city ZONE STATE 
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¢ THESE OUTSTANDING 
COMPANIES PLACED THEIR 
CONFIDENCE IN 


Gas Pulsation Prevented ss". 


Continental Oil Company 





Midcontinent Petroleum Corp. 
h Skeily Oil Company 
y Standard Oil Company of Ohio 


Public Service Company of 
Northern Illinois 


BURGESS-MANNING SNUBBERS = e-te:2<= 
Aurora Gasoline Company 
Pacific Gas & Electric Company 
Union Oil Company of California 


a" 


BURGESS-MANNING UNION OIL CO. of CALIFORNIA 


We NGINEERING Burgess-Manning Pulsation Snubbers on Compressors. 


V7 DESIGN 


Wf KNOW-HOW 
for 
[WF Best Performance in Operation 


Individually engineered and designed 
Burgess-Manning Snubbers effectively 
control pulsation in gas and air piping 
excited by compressors, blowers, or re- 
ciprocating pumps. Pulsation control 
prevents line vibration and equipment 
fatigue with improved gas flow. 
Smoother gas flow allows for best 
efficiency, 
process action, 
gas transmission, 
and gas measurement. 
We invite you to write for your 
copy of an actual field report in survey 
and analysis of surge control with 


Burgess-Manning Pulsation Snubbers. 


BURGESS-MAN ING COMPANY 


1203 DRAGON STREET 


sree f Dallas Tones 


CHICAGO, ILLINOIS © LIBERTYVILLE, ILLINOIS « REPRESENTATIVES: HOUSTON * TULSA © LOS ANGELES © ST. LOUIS e NEW YORK 
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Sometimes we land a big one! 


We keep fishing for new ways to tell the oil industry’s story. And every so often 
we reel in something big and dramatic. 

For example, not long ago an oil marketer in Michigan noticed that the price 
he paid for gasoline was just about the same as it had been in the middle twenties 
So he wrote and asked us how these two gasolines compared in value 

We thought this had the makings of a real story. So we went to work to dig 
out the facts. We studied the road performance of these gasolines in contemporary 
cars of the various years. We also made a study of the average retail price of the 


two gasolines and found that the price, exclusive of taxes, was about the same 


In the end, all the evidence pointed to one conclusion: by any realistic stand 


Continued on next page 





Sometimes we land a big one! 


Continued from preceding page 


ard, the value of gasoline had increased approximately 50‘; in the last quarter 
century. In other words, two gallons of today’s gasoline will do the work of 3 gallons 
of 1925 fuel. And we demonstrated this to the petroleum industry and the public. 

It was news! Newspapers across the country picked it up. Magazines ran 
feature articles about it. It blossomed out on billboards. It became the theme 
of Oil Progress Week, and a fact familiar to motorists all over America. 

Yet, this kind of public relations job is never finished. Even today too few 
people realize what a tremendous job the petroleum industry is doing to improve 
America’s standard of living. 

We believe that as a part of the oil industry we should aid in every way we 


can to tell this impressive story over and over again. 


ETHYL CORPORATION 


NEW YORK 17, NEW YORK 


ky 
‘2 
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RESEARCH SUPPLY SERVICE TECHNICAL REPORTS 


SALES HELPS ROAD TESTING GASOLINE TESTING 





we’re scrubbing petroleum gases to keep 


YOUR COMPRESSORS CLEAN 


Receiver gives mult-stage separation to 
knock out compressed liquids and moisture 


hadi @ Centrifix Scrubber Purifiers are designed for compressor 

protection in refinery and gas transmission pumping station 

operation. Two-stage wet and dry separation removes dust 

eal Tey! and sticky hydrocarbons. Efficiencies of over 99.9% with total 
ANNE ai solids held to less than 1 ppm have been realized, affording 
\\ \ | }/ 

/ extraordinary protection to equipment. 

Keep lines clean and dry with Centrifix Receivers on the com- 

pression side. They knock out compressed liquids and moisture 

with efficiencies of over 99.5%. 


Centrifix Purifier designs are engineered to meet the operating 
requirements of your equipment. Pressure drop is held to your 
specifications. Centrifix Purifiers contain no moving parts and 
provide self cleaning action, hence require no maintenance. 


WRITE FOR CENTRIFIX ENGINEERING 
BULLETINS FOR PERFORMANCE FACTS 


Two-stage scrubber separator uses solvent 
contact Ist stage and centrifugal application 


2nd stage. TH E 


Centrifix 


CORPORATION 


3608 PAYNE AVENUE 
CLEVELAND 15, OHIO 
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Spheres “Bed Perfectly in catalytic prov 


Catalyst Supports you get undorm beds that | 


essing. In N 


mote uniform flow of 16" to 1". Supports in 


ton Spheri ! and) assure minimum 


5 
#F 
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ing and Pellet form in sizes Ye" to 2”, 


— ire drop. Spheres are available in 


Catalyst supports to your special prescription 


... Norton engineered for your 
special requirements 


Where catalyst supports were applicabl 
Norton engineers have been successful in 
, 


meeting the requirements of a large variety 
of conditions, 


Over 40 years’ experience in research and 
developments of special refractory materials 
and mixtures have enabled Norton to tailor 
special refractory mixtures to meet the re- 
quirements of the chemical industry. 


ALUNDUM®* Catalyst Supports are a 
good example. They have such qualities as 
great refractoriness, chemical inertness, 
strength and high resistance to abrasive ac 
tion. They are made by Norton’s exclusive 


“controlled structure” process. It provides 


*Trode-Mark Reg. U. S$. Pat. Off. and Foreign Countries 


medium porosity of 30-35% with rough 


open structure for maximum adherence of 


catalyst, or high porosity 42-47% with large 
connected internal pores, uniformly dis- 
persed for maximum deposition of the 
catalyst. 


Test them yourself 
See what Norton ALUNDUM Catalyst sup- 


ports can do for you. If you would hike to see 
samples, see your Norton refractories repre- 
sentative or write Norton Company, 465 New 
Bond Street, Worcester 6, Mass. Canadian 
Representative: A, P. Green Fire Brick Co., 
Lid., Toronto, Ontario. 





NORTON 








Special REFRACTORIES 


Making better products to make other products better 


NORTON COMPANY, WORCESTER 6, MASSACHUSETTS 


Nerton Exclusive Fused Stabilized Zirconia, an amazing 
material able to take temperatures double the melting 

vnt of most metals. No other refractory is so chemi- 
cally stable at such high temperatures. (Up to 4 700° F.) 
Ask for Bulletin 793. 


Bie. wc ane 

Nerten Exclusive. Norton ALUNDUM Seamless Tubes 
for filtration, acration, diffusion maintain constant 
air or liquid pressure. ALUNDUM porous mediums 
also av ailable in plates, discs and diaphragms. Ask for 
Bulletin No. 140. 
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HERE'S HELP IN SCRUBBING GASES OR FUMES 


Water Inlet 


SK Gas Scrubbers are 
gaining wide applica- 
tion in the petroleum 
and refining industries 
because: (1) they have 
a high scrubbing effi- 
ciency rating; (2) they 
require little mainte- 
nance 
These 
handle gas containing 


wettable solids and 
condensable gases as 


scrubbers will 


well as gases and solids 
which can be cleaned 
by obtaining a chemical reaction be- 
tween the gas or solids and selected 
spray liquid 


lo meet varying requirements, two 
types are manufactured by SK—the 
“Packaged” Gas Scrubber and the 
Gas Scrubber System. Component 


GAS INLET 


Sx THROAT 
PIECES 





BAFFLE 
Box 


Fig. 4031 SK ‘Packaged’ Gas Scrubber Unit 


June, 1953 


fi Spray Nozzle 


Stack 
o> 





parts of both types include the 
scrubber box, SK Spray Nozzles and 
Throat Pieces. 

The Fig. 4031 “Packaged” Gas 
Scrubber is supplied as a unit and 
includes an integral separator for 
separating spray liquid after scrub- 
bing. For Gas Scrubber Systems, SK 
furnishes spray nozzles and throat 
pieces and the customer builds the 
scrubber box to fit the location and 
requirements. Boxes can be con- 
structed of wood, steel, concrete or 
other suitable materials, depending 
upon scrubbing requirements 


l he S¢ rubber box, en losing all com- 
ponents, is divided into compart- 
ments or “banks.” The number of 
banks and throat pieces and spray 
nozzles per bank are determined by 
the volume and characteristics of the 
gas and the scrubbing efficiency de- 


sired. 


soth types of SK Gas Scrubbers op- 
erate on the same principle to han- 
dle and wash gases. The gas enters 
the scrubber through an inlet pipe 
Che suction action of the spray from 
the nozzles draws the gas into the 
throat pieces of the first bank in the 
scrubber, where the liquid and gas 
are thoroughly mixed. The mixture 
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& Throat Piece 


is discharged into the second bank 
where it is again entrained and 
forced through the throat pieces. 
When the gas leaves the last bank 
of the scrubber, it has been washed 
and cooled and it is then discharged 
through the outlet pipe. 


Advantages of SK Gas Scrubbers 
are: (1) maximum contact between 
spray liquid and gas; (2) minimum 
pressure loss; (3) high scrubbing 


efficiency; (4) low maintenance 


If you want to control gases or fumes, 
you'll want a copy of Bulletin Sup 
plement 4-RA, It contains full de- 
tails on SK Gas Scrubbers. We'll be 


glad to send you a copy on request 





Here’s triple proof that 


IT PAYS TO SPECIFY TERRY TURBINES 


labor costs and production losses which are reduced 

so drastically when you install Terry turbines. 
Send for further information about these low- 

maintenance turbines. Bulletin S-116 describes the 


When you combine the figures for these three cus- 
tomers — a total of 726 turbines — the average yearly 
cost of replacement parts works out to only 1.1% of 
the original investment. A truly remarkable record, 
even when you realize that they are Terry turbines. 

But, the cost of replacement parts is only the 
beginning of the story. The real savings are in the 


many advantages of the Terry solid-wheel turbine. 
For multistage turbines, ask for a copy of Bul- 
letin S-146. 


THE TERRY STEAM TURBINE CO. 


TERRY SQUARE, HARTFORD 1, CONN. 


Petroleum Re finer 





Vol. 32, No. 6 





COMPLETE LINES OF BRONZE VALVES AND PIPE FITTINGS 
are manufactured by Walworth in a variety of 
types, pressure ratings, sizes, and patterns, in- 
cluding Walseal® Bronze Valves and Fittings 
for making Silbraz® joints. 

Walworth also manufactures complete lines 
of valves and fittings — including Lubricated 
Plug Valves — made of steel, iron, and special 
alloys as well as bronze. 

Walworth-made valves, pipe fittings, and pipe 
wrenches, total approximately 50,000 items—all 
sold through distributors in principal centers 
throughout the world. 

Walworth engineers will be glad to help you 
with your problems. For full information call 
your local Walworth distributor, nearest Wal- 
worth sales office, or write to Walworth Com- 
pany, General Offices, 60 East 42nd Street, New 
York 17, N. Y. 








me, 


GATE GLOBE ANGLE CHECK LUBRICATED PLUG 


Bronze valves in gate, globe, angle, check, and lubricated plug types are 
manufactured by Walworth. Illustrated is a sectional view of a Walworth 
No. 225P Bronze Globe Valve. This valve has a working steam pressure rat 
ing of 350 psi ot 550F (1,000 psi non-shock cold water, oil, and gas pres 
sure). It features a renewable, plug type, stainless steel seat and disc, heat 
treated to 500 Brinell hardness. 


WALWORTH 


Manufacturers since 1842 
valves ... pipe fittings .. . pipe wrenches 


60 East 42nd Street, New York 17, N. Y. 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 














LUM™MUS 
Fsenda tee Hew 
Shell Hydrodesulfurization 
Process 














The Lummus Company has been authorized to offer the new 
Shell hydrodesulfurization process, and is currently building 
a hydrodesulfurization unit for Shell at Stanlow, England. 








Five features of this process are particularly noteworthy: 
« heavier charge stocks desulfurized 


* longer on-stream periods 


* lower operating costs achieved because of small hydrogen 
recycle and no necessity of vaporizing feed stock 


* applicability for upgrading high sulfur-containing straight 
run and catalytic cracked gas oils for diesel fuel use 


¢ effective removal of nitrogen from shale and tar sand oils 


may also be achieved More Details? Valuable information on 
the Shell hydrodesulfurization process 
has been developed by Lummus. Would 
you like o free copy of this technical and 
economic report? Just drop us a line at 
Room 359, 385 Madison Avenue, New 


York 17. 


Lummus is now prepared to design, engineer and construct Shell 
hydrodesulfurization process plants, combining these features 


with Lummus’ more than fifty years of experience in plant 


design and construction. 


a Sof 
6 meus THE LUMM™MUS COMPANY 


® 385 MADISON AVENUE, NEW YORK 17, N.Y. 
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DIRECT ACTING 


air to close 


« REVERSE ACTING 
e air to open 


for easy field reversal of valve action 


You can reverse the contro! action of the Honeywell 


Series 700 Valve by inverting the valve body and 
disc, and turning the travel indicator plate to its reverse 


side. It can be done in the field éasily and quickly 
without extra parts or complex adjustments 
The Honeywell Series 700 wide band proportional 


control valve comes in a full range of styles and sizes 
has a// the features you look for in a fine valve 


Write today for your copy of Bulletin 700-2 


MINNEAPOLIS-HONEYWELL REGULATOR CoO., Industrial 
Division, 1907 Windrim Avenue, Philadelphia 44, Pa 


Honeywell H 
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offers a proven process 
for the production of 








Chemico’s process for the production of Urea 
is fully proved in actual practice. The overall 
ammonia efficiency is 97%; conversion of 
ammonium carbamate to Urea being approxi- 
mately 76%. The process uses excess ammonia 
over stoichimetric requirements; the excess 


being recycled directly without compression. 


See NE Moan 
. - ; 


The market for Urea is large, stable and 


offers a sound investment opportunity. In the 


'S 
4 


plastics field Urea is the basic ingredient of 
Urea Formaldehyde Resins. Urea is an ideal 


Be ii 


fertilizer. It contains 46% Nitrogen. PH is 
approximately neutral. In the form of 1/16” 


: ay | 


granules coated with diatomaceous earth, Urea 
is much less hygroscopic than ammonium 
nitrate. Nitrogen in Urea is basically cheaper 
than that available in other solid forms. It is 
safe to make, ship and handle since it is 


MAY 


non-flammable and non-explosive. 


This Chemico-built Urea plant of Sumitomo Chemical Co. Ltd. in Niihama, 
Japan is in full commercial production. Expansion to three times its present 
capacity is now under way. 


CHEMICAL CONSTRUCTION CORPORATION GEM 
A UNIT OF AMERICAN CYANAMID COMPANY i?) 

488 MADISON AVENUE, NEW YORK 22, N. Y. \ i 

CABLES: CHEMICONST, NEW YORK b~_—-4 


TECHNICAL REPRESENTATIVES: CYANAMID PRODUCTS LTD., LONDON * CHEMICAL CONSTRUCTION 
(INTER-AMERICAN) LTD., TORONTO * SOUTH AFRICAN CYANAMID (PTY) LTD., JOHANNESBURG Chemico 
EUROPEAN LICENSEE OF WN. E. C. PROCESS: HYDRO-NITRO 5. A., GENEVA, SWITZERLAND 





RIGD-TEA METAL? 


Here is a third-dimensional metal that is going places—many places 


If you have an application where appearance is an important factor— 
or where greater strength at a lighter weight is desired, then you may 


find Rigid-Tex has a place in your plans, too. 
Rigid-Tex utilizes a process for redistributing a smooth metal surface 
into three-dimensional patterns. The result is a rigid texture which: 

1. Conceals scratches, finger prints, scuff marks, and smudges— 
assuring you an attractive metal surface that retains its appearance 
long after ordinary metal surfaces have become dingy and marred, 

2. Usually reduces metal thicknesses by two full gauges—saving 
50% or more of the metal by providing more square or lineal feet 
per pound. 

Rigid-Tex has a non-skid surface, and possesses excellent heat transfer 


properties. It is ideal for accoustical applications . . . is easy to fabricate 
and can be bent, soldered, welded, riveted, formed, stamped, drawn, 


and lock-seamed. 


Large sheets can be efficiently and easily handled without the hazards 


of bulging or distortions. 
You will find it profitable to look into the possibilities of Rigid-Tex in 


your own applications. We'll send literature and samples. No obligation. 


Call, wire, or write nearest Metal Goods Corporation Representative: 
————— OFFICES AND WAREHOUSES . - 

Tulse 3, Oklchome Kensas City 16, Me. Denver 2, Colerede 

302 North Boston 1300 Burlington 2425 Walnut Street 

Scott J. Harrison Frank D. Hogon Neal Dehn 

Phone: 4-4101 Phone: NOrclay 3516 Phone: AComa 5891 
New Orleans 12, Le. 

432 Julio Street 

Corl T. Wedemeyer 

Phone: CAnal 7373 


St. Lewis 15, Missouri 
5239 Brown Avenve 
Nelson L. How 
Phone:GOodfellow!234 


Dalies 9, Texas 
6211 Cedar Springs Rd. 


Som D. Hodgdon 
Phone: Elmhurst 3271 Phone: CEnira' 8881 
LT SALES SERVICE OFFICES 
Jackson, Mississippi Baton Rouge, Levisiene Omehe, Nebraska 
4419 Mimoso Street 3515 No. 67th Avenve 
C. M. Cooley 


Hovston 3, Texas 
711 Milby Street 
Harris T. Gregg 


1 Gulf i 


Wichita, Kensas 
2200 East Central 
Ray Noller 
Phone: 7-892! 
Memphis, Tennessee 
713 Columbian Mutvol 
Tower Bidg 
Robert W. Downs 
Phone: 5-872) 
Indienepolis 2, Ind. 
1333 N. Pennsylvania 
Horry L. Newton 


Phone: 5-2711 


Robert E. Reese 


781 Raymond Rood 
George E. Akerberg 


Sen Antonio, Texes 
2012 Alamo Nati. Bidg. 


Phone: GArfield 3161 
Beaumont, Texas 


238 Bowie Bidg. 
Lee T. Dodson J 
Phone: 4-7536, 4-7537 Phone: FOrtune 4369 


Paul P. Vidovic 
Phone: 4-4738 


Devenport, lowe 
924 Stote Street 
Robert L. Tharp 


Phone: 2-3156 


Fort Worth, Texes 
3821! Corolyn 
ohn M. Turbitt 


Phone: WAinut 1112 
Decatur, Iilinois 
1305 West Sunset 
Ariie W. Tempel 
Phone: 86-1314 


Corpus Christi, Texes 
Room 301-02 Wilson Bidg 
Roy D. Bagoley 
Phone: 4-0366 


Phone: Lincoln 4980 
Figures in parentheses, under pattern numbers, indicate approximate maximum depth of each 
design. These figures, added to the original thickness of the plain metal, give the overall thickness 


of the metal after rigidizing 


uhlishina ¢ 


GENERAL OFFICES: 





_ 


RIGID-TEX METAL 


Distributors for 
ST. LOUIS 15, MISSOURI 

















All Allis-Chalmers Type R pumps are furnished with 
spacer-type couplings. This type of coupling permits the 
pump to be disconnected from the driver and the entire 
rotating element — bearing bracket, shaft and impeller — 
removed without disturbing either the piping or the driv- 
er. This type of assembly permits quick examination of the 
pump, simplifies repairs or replacements and keeps down- 
time of the unit to a minimum. 

In addition, two sets of bearing bracket assemblies fit 
the complete range of pump sizes. Since parts for only two 
sizes of bearing brackets are required, regardless of the 
number of pumps operated, parts inventories are greatly 
reduced. All bearing bracket parts of R-9 pumps are inter- 
changeable and all R-12s are interchangeable. Where con- 
tinuous operation is vital, a complete spare assembly can 
be kept on hand and replaced very quickly. 


>> 
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Refinery Pump 


-< Specially designed for high temperature operation 


<< Choice of materials and stuffing box arrangements 


<-< Ample provision for cooling 


ERE IS AN ENTIRELY NEW refinery-type pump. 

It has every feature designed for continuous 

trouble-free service and to keep your process pump- 
ing costs low. 


Sealing Arrangement 
When the standard stuffing box is used, it carries an 
adequate amount of packing plus a seal cage. A 
mechanical seal is interchangeable with the packing. 
No machining required. A seal plus auxiliary stuff- 
ing box may be installed by simply cutting off the 
end of the standard stuffing box. 


Cooling Methods 
The stuffing box is cooled by a water jacket of ample 
capacity. Further cooling of the packing is provided 
by in-and-out connections for the sealing oil, which 
is thus able to’ act as a coolant as well as a sealing 
medium. The stuffing box is provided with a water- 
flushed smothering gland. A second water jacket 
surrounds the front bearing and the lower part of the 
oil reservoir. For extremely high temperature opera- 
tion, a water-cooled pedestal can be supplied. 

Throat Bushing 
A renewable throat bushing is tack-welded on the 
pump side of the stuffing box. The close clearance 
between the bushing and the shaft sleeve cuts infil- 
tration into the stuffing box to a minimum. In case 
of seal or packing failure, the bushing remains in 
position and will not blow out. 


Wearing Rings 
The impeller and casing are both provided with front 
and rear wearing rings which make it easy and 
economical to maintain proper clearance, This design 
also reduces side thrust which in turn reduces shaft 
deflection and wear. 


Double Volute 

Double volute design is used in pumps of more than 
400 gpm capacity. Forces set up in one volute are 
counteracted by equal and opposite forces in the other 
volute. Deflection forces are greatly reduced. 

The impeller has low NPSH requirement so that it 
will successfully handle high volatile liquids at high 
temperatures. 


Centerline Mounting 
The pump is mounted at the centerline of the casing. 
Pipe strains are transmitted directly to the founda- 
tion. When proper precautions are taken, alignment 
of rotating parts will not be affected. 


Complete Pumping Unit 
Allis-Chalmers can supply a complete pumping unit 
— pump, motor and control — assembled and ready 
to install. Coordinated design and manufacture as- 
sure undivided responsibility. Call your nearby 
Allis-Chalmers District Office for help on your next 
pumping problem. Or write for Bulletin 52B7775. 
Allis-Chalmers, Milwaukee 1, Wis, 


A-4031 


ALLIS-CHALMERS 
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Lnion Oil Company built a new pipe line to Floating Roof is normally in direct contact with 
bring crude from the Newhall. Santa Paula and the liquid in the tank. This eliminates any air-vapor 
Ojai Valley oil fields to the Coast. At the ocean mixture above the liquid and prevents the loss of 
end of the line is a 135,000-bbl. tank equipped with vapor due to breathing or filling and emptying. Fire 
a Horton Pontoon Floating Roof to store the crude hazard and corrosion are also reduced as a result 
prior to shipment by tanker. of the elimination of the vapor space in the tank 


Storage of crude oil and other volatile hydrocar- Closing the space between the deck of a Horton 
bons in tanks equipped with Horton Floating Roofs Floating Roof and the shell of the tank is the Hor 
is sound economically. The bottom of a Horton ton Seal. Vertical flexures every 22 inches provide 

increased flexibility and allow the sealing ring to 
conform to the inside of the tank shell. Hangers 
supporting the seal hold it in close contact with the 
shell at all times. A gas tight, weather-proof flex 
ible fabric closes the space between the top of the 
sealing ring and the deck of the floating roof to 
complete the seal. 

During erection of a tank, a Chicago Bridge & 
Iron Company Field Welding Supervisor is as 
signed to instruct and qualify welding personnel. 
inspect welds and welding equipment, and lo set 
that the required number of test plugs are cut and 
graded. Field Welding Supervision is standard pro- 
cedure on all Chicago Bridge & Lron Company jobs 
and assures you of a tank built to the governing 
specifications ... at no extra cost to you. 


Horton Floating Roofs are built in three types 
Double-Deck. Pontoon, and Pan—with the Horton 
Seal as standard equipment on all three. Complete 
{ rule is being held against the information, estimates or quotations on Horton 
top of the sealing ring to demon- Floating Roofs may be obtained by writing out 
strate its close fit to the tank shell. nearest office. There is no obligation. 


CHICAGO BRIDGE &« IRON COMPANY 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNSYLVANIA 


Atlanta 3 2146 Healey Building Detroit 26 1520 Lafayette Building Philadelph'a 3 1608—1700 Walnut Street Building 
Birmingham | 1548 North Fiftieth Street Havana 402 Abreu Building Pittsburgh 19 Alcoo Building 
Boston 10 1030— 201 Devonshire Street Houston 2 2126 C & | Life Building San Francisco 4 1551—200 Bush Street 
Chicago 4 2463 McCormick Building Los Angeles 17 1534 General Petroleum Building Seattle | 1331 Henry Building 
Cleveland 15 2234 Midland Building New York 6 3302—-165 Broadway Building Tulso 3 1626 Hunt Building 
REPRESENTATIVES AND LICENSEES 

Ateliers et Chantiers de la Seine Maritime, Paris, France Horton Stee! Works Limited, Fort Erie, Ontario, Canada 
Compagnia Tecnia Industrie Petroli, Rome, Italy Motherwell Bridge & Engineering Company, Motherwell, Scotland 
Constructions Metalliques de Provence, Arles-sur-Rhone, France Whessoe, Limited, Darlington, England 
Chicege Bridge & tron Company, Ltd.. Apartado 1348, Caracas, Venezuela Comprimo N. V., 21, Amstel, Amsterdam (C) Netherlands 

Sociedade Chibridge de Construcoes Ltda, Av. General Justo, 275. Grupo 306, Rio de Janeiro, Brazil 
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EFFECTIVE 
BLOWDOWN 


You Need An Effective blowdown schedule to reduce 
solids concentration and limit heat losses in your system. 
Planning your schedule is easier after you've read Allis- 
Chalmers water conditioning Bulletin 53. It tells how to 
choose between a manual and a continuous system. It ex- 
plains factors involved in sludge removal. And it discusses 
effects of alkalinity and silica concentration. 


Part of Practical Library 
Bulletin 53 is one of a series of Allis-Chalmers bulletins on 
water conditioning problems. These bulletins are the result 
of Allis-Chalmers experience in solving water problems for 
every industry, as well as the company’s long background 
in the design and manufacture of steam turbine and power 
plant equipment. 


Get Complete Service 
Allis-Chalmers offers complete water conditioning service. 
You can get analyses and reports on your problems. You can 
get chemicals needed in all water treatments. And you can 
get equipment needed for any system. 


For your copy of Information Bulletin 53 on blowdown, 
write Allis-Chalmers, Milwaukee 1, Wisconsin, Or better, 
call your nearby A-C district office to have an Allis-Chalmers 
representative consult with you on your water problems. 


ALLIS-CHALMERS &) 
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A modern refinery or chemical plant costs several million dollars to build 
Most are designed to operate constantly; most must if they are to pay out 


| | Lubnicout Keep Plants “On Stream” 





. ee 
} Valve failure at a key point may shut down whole units, or perhaps 
i i a whole plant. 
Under some circumstances, almost any mechanical equipment can 
v break down, of course, but there is far less likelihood of a Nordstrom 
_ giving trouble in most services than any other type of valve. 
¥ Why?... 


NORDSTROM VALVES ARE LUBRICATED. A film of plastic lubricant 
' spreads around the valve ports to seal tighter than metal-to-metal 
xt contact. At the same time the lubricant protects seating areas against 
wear and galling, and it keeps the valve ready to turn quickly. 


NORDSTROM VALVES CAN BE MAINTAINED IN SERVICE. You don’t 
have to shut down a line to repack Nordstroms. The seat can be renewed 
: by loosening the stop and reversing the plug 180 degrees. The valve 
r é can be relubricated under pressure at any time. And because of the 
design, there is far less chance of major damage to stem, plug or body, 
so that it is rare, indeed, that a properly maintained Nordstrom valve 


- has to be taken out of service for repair 


NORDSTROM VALVES HAVE STRAIGHT-THROUGH FLOW. With no 
j body or bonnet areas to catch sediment or cause turbulence, wear is 
- ‘ reduced and choking or damming up is impossible in most services 
There is only one way to save money on valves—-buy the right ones, 
buy the best ones in the first place, and then give them proper care. No 
valve is a cheap valve if it fails 

Nordstrom valves are not always the cheapest in original cost, but 
over the long pull they always are. And, there's a right Nordstrom valve 

the right size, right corrosion-resistant material, right body pattern, 
and right pressure—for nearly every process requirement. Let your Nord- 
strom sales engineer show you, or write for a Nordstrom Catalog to 
Rockwell Manufacturing Company, Pittsburgh 8, Pa 
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ROCKWELL Built Nordstrom Valves 
lubncant-Sealed tor Positive Shut-Off 
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Another product 
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Style 
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... floats through the air with the greatest of ease..." well describes this big-top aerial 
performer—the cap for an oil-refining pressure vessel 55 feet in diameter. Very much in the 
act are Sun Ship's riggers and crane operators. They have bad long experience in handling 
giant assemblies and heavy machinery for petroleum refineries, chemical plants, and the many 
other industries Sun Ship's versatile shops serve by mastering problems of plate work, fabrica- 
tion, and construction of special machinery. 

There's a lot of skilled hard work behind a successful circus act...and behind a successful 
engineering job. Setting a giant pressure vessel's cap in place is just one phase of the job shown 
above. After these heads are fabricated, assembled, and welded into large sections, the joints 
of the sections are X-rayed. When “Sun Ship O.K.'d,” the head is dismantled for shipment to 
the refinery. 

The building and shipping of such immense special structures give a practical demonstration 
of how Sun Ship's versatile facilities and engineering know-how are coordinated in serving 
many industries .. . and how they can build practically any metal equipment needed in indus- 
try’s task of building a greater America. 


Cun 
SHIPBUILDING &@ DRY DOCK COMPANY 


ON THE DELAWARE (SINCE 1916) CHESTER, PA. 


25 BROADWAY+NEW YORK CITY 
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BEAIRD-INGERSOLL-RAND 


Packaged Compressor Plant 


kn Paso Naturat Gas Company's Largo Canyon 
miles from 


Mexico 


station is located forty-five 


COMPPressor 
the nearest town in San Juan Basin, New 


Vet 


simple 


installation of its compressors was made 
using Beaird-Ingersoll- 
hor 


these 550 horse power units Is complete 


matter by 
Rand packaged compressor plants 


if h of 


tself and was shipped from the factory fully 


issembled. The first two are already on stream, 


boosting field gas into gathering lines for a gasoline 


\ third unit, which may be added later, will 


plant 


I 


no additional installation besides tying 


require 


in suction and discharge lines. Packaging at the 


factory saved weeks of assembly time and 


sharply reduced the cost per horsepower, installed 
Let us tell you how complete packaging simplifies 


/ 


installation and cuts installation costs 


Pie J. B. BEATRD COMPANY 


Shreveport, Louisiana 


MACHINING FABRICATING STEEL WAREHOUSE 


COMPRESSOR PLANTS 


+ ONTO Relea 


The two 10 SVG packaged compressor plants at Largo Canyo 
station were put on stream immediately upon arrwal 
Each plant is completely 
including rugged steel base 

and all 
without 


50 hip 


even before shelter 


was constructed packaged with all necessary 


Ingersoll-Rand gas engine-driver 
yminections. Automat ner 


attendant 


components 


compressor Young radiator 


permit the unit to operate regular 


frrive fully assembled — 


HOW A COMPRESSOR STATION 
WAS EASILY INSTALLED 
MILES FROM ANYWHERE 
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BEAIRD PRESSURE STORAGE TANKS 


-* 


All over the Nation 


Here are a few of the installations of Beaird pressure 
storage tanks you'll find throughout the country— 
and there are many more bon neaird has been 
manufacturing pressure storage equipment thirty 
five years. And during the past five years, Beaird 
production lines have been averaging one major 
size tank per day 


Chis demand for Beaird pressure storage tanks 1s 
no aceident—it’s the result of Beaird’s advanced 
engineering design, constantly improved manufac- 
turing techniques and thorough inspection and 
testing. That's why the firms which constructed 
these plants chose Beaird—that’s why you too can 
have comple te confidence In pressure tanks manu- 
factured by Beaird 


Let us have the opportunity of discussing your 
pressure storage requirements with you 


PHE J. B. BEAIRD COMPANY, INE 
SHREVEPORT, LOUISIANA 
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Packaged Cast Stee! Pressure Anhydrous LP-Gos 
Compressor Fittings Bulk Ammonioa Systems 
Plonts Storage Equipment 
Machining 
Fabricating 
Steel Worehouse 





SPECIAL CONCRETES provide economical heat 


and corrosion resistance and insulation! ~ \ 


SPECIAL CONCRETES provide a unique combination -~ 
of heat and corrosion resistance and insulation that lets . 
you specify one concrete for many difficult jobs throughout 
the refinery. And they are easy to place. 

Special industrial concretes can easily be made with Lumnite* 
calcium-aluminate cement and suitable aggregates. 

They help speed construction . . . are quickly placed by 
cement gun, plastering or pouring . . . and reach service 
strength in 24 hours or less! 

If your problem is soaking heat, high temperatures, 

corrosion or special insulating needs, 

chances are you can use these special concretes. 

They have a proved time- and cost-saving 

record in many refineries. 

FOR CONVENIENCE you may prefer to make 

special concrete with prepared castables 

(mixes of Lumnite cement and aggregates 

selected for specific temperature and service 
requirements—add only water). They are 

made by refractory manufacturers 

and sold through their dealers. For more 

information write Universal Atlas Cement 








Company (United States Steel 
Corporation Subsidiary), 100 Park 
Avenue, New York 17, N. Y. 





WHERE TO USE SPECIAL CONCRETES 


HEATER STACKS such as these utilize special 
concrete linings for protection against heat 
and the corrosive effects of condensate. The 
aubhia, chigge, end fash towerm esse ® Stack and five linings. heaters are lined with refractory concrete, 

=< : “= another special type of industrial concrete 
mulators and soakers. @ Tank linings and pipe linings for protec- that assures low-cost, long-service refinery 
tion from sour crude. installations at higher temperatures. 


@ Linings of reaction and reforming cham- @ In ducts, furnace foundations, floors 
bers; fractionating, cracking, rerun, distil- subject to soaking heat. 
lation, vaporizing, and alkalization units; 


@ In furnaces, heaters and coking ovens. 


**LUMNITE” is the registered trade-mark of the calcium-aluminate cement manufactured by Universal Atlas Cement Company. 


LUMNITE for INDUSTRIAL CONCRETES 


REFRACTORY, INSULATING, OVERNIGHT, CORROSION-RESISTANT 








“THE THEATRE GUILD ON THE AIR"—Sponsored by U. S. Steel Subsidiaries— Sunday Evenings — September to June 
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ADMIRALTY HEAT EXCHANGER TUBES 


The “hot tip” that produces a winner in heat exchanger tube applications 
need not be just a lucky guess. With Scovill men and methods behind 
you, you can be in the money practically every time. 

The fact is that Scovill Heat Exchanger Tube Technical Service is 
considered by many to be the most competent and experienced in its field. 
Scovill Phosphorized Admiralty Heat Exchanger Tube is also definitely 
out of the ordinary because it is hot-extruded from our Continuous-Cast 
Biliets. Continuous Casting assures uniformity in chemical composition 
and optimum inhibitor (phosphorus) content ... mean a dependably 
better tube, especially for service with contaminated or brackish circu- 
lating water. 

Because Scovill makes a wide range of the most popular Heat 
Exchanger tube alloys, we can be completely impartial in making 
recommendations for your particular applications. Inquiry outlining 
your problems is invited. A 40-page technical booklet will be sent on 
request. For complete information, contact: Scovill Manufacturing 
Company, 99 Mill Street, Waterbury 20, Conn. Phone Waterbury 4-1171. 





Powell Valves in your — 

lines, you are enjoying 

flow control at its best. 

But possibly you have never tried 
valves engineered to meet specific 
service conditions under which they 
must operate. To find out how good 
valves really can be, install Powell. 


The Wm. Powell Company 
Cincinnati 22, Ohio 


BRONZE, IRON, STEEL AND CORROSION-RESISTING VALVES 
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68 ENGINEERING REPORTS: 


INCOMING POWER is controlled by this G-E metal-clad pact G-E units are factory-assembled to speed installation, 
metal-enclosed to provide maximum safety to personnel. 


switchgear. Providing primary-circuit protection, these com- 


Refinery’s power system helps 


ne 


—- ew se 


* 
le 


IN HAZARDOUS LOCATION near catalytic cracking tower, 
explosion-proof enclosures help protect G-E motor starters. 


| al 32, No Oo 


PLANT POWER FACTOR is improved by 360-kvar G-E capaci- 
tor equipment near a refinery-type load-center substation. 
Petroleum Re finer 
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HIGH VOLTAGE POWER is brought economically toload centers Racked-up G-E explosion-proof equipment includes manually 


and stepped downat unit substations like this one, rated 1000 kva. 


operated master breaker and magnetic starters for plant motors. 


maintain high-output continuity 


G-E ENGINEERING uses modern facilities in designing im 
proved equipment to give you greater continuity of power 
service. These engineers at the new G-E Switchgear Develop 
ment Laboratory examine films of a typical switchgear test. 


G-E engineered distribution system helps 
keep Phillips Petroleum Co., Phillips, Texas 
plant refining 80,000 bbi/day 


In its refinery at Phillips near Borger, Texas, the 
Phillips Petroleum Company cracks and blends petro 
leum products at the rate of 80,000 barrels per day. 
Helping to maintain this output on a continuous basis 
is the plant’s power distribution and drive equipment, 
co-ordinated by Phillips’ and General Electric engi 
neers to meet the plant’s specific processing needs. 
Here is one more in a long list of petroleum refin 
eries that have profited by G-E engineering experience. 
Whatever your refinery’s electrical needs, General 
Electric application engineers can help you or your 
consultants co-ordinate your electric equipment for 
maximum efficiency. For more information, contact 
your nearest G-E Apparatus Sales Office. General 
Electric Company, Schenectady 5, N. Y. 661-3 


Engineered Electrical Systems for Petroleum Refineries 


GENERAL @@ ELECTRIC 
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For fast, accurate buying decisions, 
reach for the Refinery Catalog. More 
than 300 manufacturers have their 
equipment and services catalogs filed 
between its covers. Here’s the informa- 
tion you need for adequate compari- 
sons. Cross-Indexed for easy reference. 

You will save time by using the Re- 
finery Catalog as your guide to wise 
buying decisions. 


Space reservations for 21st (1954) Edition now being accepted THE 
UNIVERSAL 
EQUIPMENT 


REFINERY CATALOG Ee 


BUYERS 





Published by Petroleum Refiner, P. O. Box 2608, Houston 1, Texas 





all shapes 


sizes 
schedules 


Key-Kast welding 
fittings...the strongest 
part of any piping 
system! 


ENGINEERED FOR LONGER LIFE! 


Controlled quality ... through rigid metallurgical control... 
produced, inspected and tested in one plant. 


A.S.M.E., A.S.T.M., A.S.A. code. 
Low and intermediate alloys and various stainless steels. 
Lower unit cost... plus prompt deliveries. 


Machined surface. 


Greater wall thickness through- 
out — for increased structural 
strength. 


e- 


Extra thickness in critical areas 
—for greater allowance against 
corrosion and erosion. 








Since 1916...manufocturers and developers of 
products for high temperatures and pressures 


P.O. BOX 494-E EAST ST. LOUIS, tLLINOTS 


DISTRICT OFFICES: NEW YORK «+ CLEVELAND 
CHICAGO « TULSA « HOUSTON ¢ LOS ANGELES 


June, 1953—-A Gulf Publishing Company Publication 








The 
PRESSED STEEL 


when you want data from 


SPECIALISTS IN 


ALLOY BUBBLE CAPS FOR OIL REFINING 


You will find, we believe, the larg- 
est compilation of engineering data 
on bubble caps and risers in PSC 
Catalog 52. All standard styles; furn- 
ished without die cost and in any alloy. 
Special caps to your order. 


CONVEYOR FLIGHTS FOR SYNTHETIC RUBBER 


Used on dryer conveyors in most 
plants. In any alloy, and specifications 
as to size and perforations. A typical 
example of PSC’s precision sheet alloy 
fabrication for the process industries 


Piping in any diameter up to 60”; 
any section to %”’; of any alloy, per- 
mitting use of the particular metal best 
suited to a specific heat (to 2200°F) 


PROCESS PIPING FOR PETRO-CHEMICALS 


or corrosion condition. Large preci- 
sion fabricators of complex weld- 
ed tubing 
assemblies. 


THE PRESSED STEEL COMPANY 


of WILKES-BARRE, PENNSYLVANIA 


Industrial Equipment of Heat and Corrosion Resistant WEIGHT-SAVING Sheet Alloys 
: OFFICES IN PRINCIPAL CITIES «+ x# x 


Petroleum Re finer—V ol. 32, No. 6 








The illustration above shows one of many 
possible WILFLEY applications... 

Spray tower circulation removing harmful 
chemicals from gasses before they are 
released. In this plant, as in other modern 
plants all over the world, WILFLEY 

Acid Pumps are making impressive production 
records for low-cost handling of acids, 
corrosives, hot liquids and mild abrasives. 


10- to 2,000-G.P.M. capacities; 15- to 150-ft. 
heads and higher. Wetted parts of 

all machinable alloys; plastic lined models 
available. Individual engineering on 

every application. 


Write or wire for Bulletin E-7000, showing Model “AF” Acid 
Pumps in direct-drive, belt-drive and overhead belt-drive models. 


Buy WILFLEY for Cost-Saving Performance 


A. R. WILFLEY & SONS, Inc. 
DENVER, COLORADO e@ U.S.A. 
New York Office: 1775 Broadway, New York City 
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Companion to the Famous WILFLEY Sand Pump 





Conforms to Commercial Standard CS-117 


Insulating Cement 


Because Eagle-Picher Super ‘‘66”’ In- 
sulating Cement really sticks, it has 
money-saving advantages that are 
apparent the minute your crew begins 
to apply it. 


Because it sticks—less time is wasted 
in application— it stays where you put 
it whether the equipment is heated or 
temporarily out of service. It “holds 
together’’ — usually no reinforcing 
needed on applications up to 1!. 
inches thick. 

Because it sticks—Super ‘‘66” can be 
used effectively, economically on all 


types of surfaces. —flat, curved, over- 
head — anywhere you need insulation. 


to hot ols It’s truly an all-purpose cement. 
rele) | d ST arias And—Super ‘‘66”’ is rust-inhibitive— 
cannot cause corrosion—actually helps 
prevent corrosion of costly equipment. 
If you've never tried Eagle-Picher 


Super “66,” it will pay you to learn 
more about it today! 


"Springy Ball” structure —the secret of the high thermal efficiency of 
Super “‘66.”’ These small, resilient pellets of mineral wool, each one honeycombed 
with thousands of minute air cells, effectively resist the flow of heat even when used 
on equipment heated to 1800 F. 


- THE EAGLE-PICHER COMPANY 


. , General Offices: Cincinnati (1), Ohio 
Since 1843 
» For greater efficiency, protection and economy, you should investigate these Eagle-Picher products: 


Insulating Felts * Insulating Block * Blankets * Loose Wool * Mineral Wool Pipe Covering * Stalastic 
Stamastic * Insulseal * Finishing Cements * Insulating Cements * Swetchek ¢ Insul-Stic « Fireproofing Cement 


PICHER Member of industrial Mineral Fibre Institute 
Petroleum Refiner—V ol. 32, No. 6 





How shop fabrication 
of piping 


keeps costs down...quality up! 


When you specify piping fabricated in Grinnell shops, you 
are ALL to the good. 

Here’s why: — Included in the price (which is deter- 
mined in advance) are such items of expense as: 


© Interpretive engineering 

® Shop sketches and planning 

® Procurement of materials 

© Heat, light, power, water, compressed air, expendable 

tools and supplies 
But Grinnell even goes further. Grinnell finances material 
inventories and payrolls for you; carries insurance; makes 
no charges for waste material or spoilage. 

On the production side, too, you benefit. Piping fabricated 
in Grinnell shops is done under ideal conditions, with 
modern equipment, by personnel qualified for each class of 
work. It is rigidly inspected and tested to meet customer's 
specifications and all applicable codes. Before shipment, 
it is cleaned inside and outside and painted. It is squared 
to dimensional tolerances, so that sub-assemblies can be 
erected at the job site quickly and easily. 


You can count on it ... Grinnell shop fabricated piping 
guarantees maximum quality and economy 


WHENEVER PIPING IS INVOLVED 





Grinnell Company, Inc., Providence, Rhode Island ° Coast-to-Coast Network of Branch Warehouses and Distributors 


pipe and tube fittings ° welding fittings . engineered pipe hangers and supports ° Thermolier unit heaters ° valves 
Grinnell-Saunders diaphragm valves * pipe * prefabricated piping * plumbing and heating specialties * water works supplies 
industrial supplies . Grinnell automatic sprinkler fire protection systems e Amco air conditioning systems 
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in catalytic 


reforming 


ATALYS! 


That's why 


you should know the story 
behind the i 
catalyst 


TFORMING 





THAT COUNTS 














This detailed bulletin 
yours for the asking! 


Many years have gone by since catalytic reforming was first 
utilized by the petroleum industry. As with many developments, 


earlier methods fell far short of ideal. 


Many years ago Atlantic’s engineers and chemists looked well 
ahead to the more demanding needs of industry-wide commercial 
application. They devoted themselves to continuous and unre- 
lenting laboratory research. One catalyst after another was 
rejected for failing to meet Atlantic’s projected ideal catalyst 
Finally, a catalyst possessing new characteristics and demon- 
strating an ability to surmount the shortcomings of previously 
developed catalysts was found. This completely new catalyst, 
combining the advantages of improved selectivity, greater sta- 
bility, excellent resistance to poisoning, and easier regeneration, 


is the heart of CATFORMING. 


CATFORMING is now in successful commercial operation, furnish- 


ing positive proof that IT’s THE CATALYST THAT COUNTS. You are 


invited to share the many benefits of CATFoRMING by joining our 
ever-growing list of licensees. Call or write for our new detailed 
bulletin for your introduction to Catrorminc. The Atlantic 
Refining Company, Research and Development Department, 
P. O. Box 8138, Philadelphia 1, Pa. (Telephone, Howard 5-2345.) 


TLANTI 
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First FROM PEERLESS 


A HEAVY DUTY REFINERY & CHEMICAL PROCESS PUMP 
DESIGNED WITH AND FOR A MECHANICAL SHAFT SEAL 


Stinger and special re- 
cessed bearing cap 
provide an effective 
seal without wearing 
parts 


Heavy duty thrust and 
radial bearings oil- 
lubricated 


Precision alloy steel 
heat-treated, shaft 


Stinger and special re 
cessed bearing cap 
provide an effective 
seal without wearing 
parts 


Extra large capacity ov! 
reservoir 


Seal throttle bushing 
shouldered against 
case back plate to pre- 
vent biow-out 


PEERLESS 
type 


The Peerless Type PRS pump 


mechanical shaft seal construction. 
mechanical seals are inherent in the 


1. LONGER LIFE. Mechan- 
ical seal design permits use 
of short shaft. A shorter shaft 
means greater rigidity, less 
deflection, minimum run-out, 
less wear in bearings, wear 
rings, seal and moving parts. 


2. GREATER SAFETY. 
Throttle bushing is shoul- 
dered against case back plate 
from suction side; cannot 
blow out under maxi- 
mum operating pressure. 


3. MORE ECONOMICAL. 
No premium is charged in 
first cost for the mechanical 
shaft seal construction of the 


even 


PEERLESS BUILDS 


Depe udabk 


Write or wire today for further engineering information. 


Cooling liquid lines to 
seal 


PROCESS 
PUMP 


is designed specifically for 
All the advantages of proved 
Type PRS pump design. 


Type PRS pump. Lower main- 
tenance costs will be effected 
throughout its longer life. 

4. AVAILABLE IN SEV- 
ERAL SIZES. Peerless Type 
PRS pumps are available for 
quick assembly and shipment 
from Peerless’ Los Angeles 
stock in several sizes. 

5. ENGINEERING CON- 
SULTATION SERVICE. 
Help on selection and applica- 
tion of the Type PRS pumps 
to your problems is available 
from the Peerless factory or 
the Peerless field engineer or 
distributor nearest you. 


PUMPS 


ptlRLis« 
PUMPS 


Characteristics ar a 
Capacities 
Operating Heads 
Case Pressures 


Temperatures 
Drives 


up to 250° F 


as required. 





APPLICATIONS 


for handling all petroleum 


oil, 


LP-gases. Liquid end 





intended service. 


Top suction and top 
discharge design. End- 
suction design avail- 
able 


Case and impeller 
wearing rings are spot 
electric welded 


Mechanical shatt seal 
assembly. 


Lock washer secures 
hex nut on shaft. 


Seal sleeve keyed to 
shaft, gasketed at shaft 
shoulder to prevent 
leakage under sleeve 


Enclosed type impeller 
is keyed to shaft; re- 
pelling vanes on back 
shroud. 


GLANCE 


up to 1000 gpm 
up to 625 feet 
up to 400 psig 


horizontal electric 
motor is standard; 
other types available 


Use the Peerless Type PRS pump 


hydro- 


carbons, process liquids, water, hot 


can be 


furnished in material suitable to the 


PEERLESS PUMP DIVISION 


FOOD MACHINERY AND CHEMICAL CORPORATION 


Address inquiries to Factories af 


Los Angeles 31, California and Indianapolis 8, 
Atlanta; Dallas, 


Offices: New York, Chicago, St. Lovis, 


Indiana 
Plainview and 


Lubbock, Texas; Fresno, Los Angeles; Phoenix, Albuquerque, N. M.; Tulse 
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PERMANENT PIPE-LINE SECURITY 


From Master Craftsmen come the world’s finest FITTINGS .. . drop forged 
from solid billets of specially blended STEELS. 

Your pipe connections can be harmonious and lasting . . . even endure 
beyond the normal life of the system . . . if proper consideration is given the 
compatibility of their meeting. Many millions of feet of pipe and tubing 
have been brought together by W-S Double-Diamond Forged Steel Fittings 
in lasting unions against time... heat... pressure... turbulence . . . corro- 
sion... oxidation... vibration . . . reduction and shock. 

Such fortunate meetings withstand the adverse conditions of ANY service 
environments because W-S FITTINGS are inherently superior to those made 
by methods other than PRECISION MACHINING from solid FORGED 
stock. 

Whatever your pipe or tubing application, you can profit from the perma- 
nence of W’-S Double-Diamond (Screw-End and Socket-Weld) Forged Steel 
Fittings. 


SOLD THROUGH LEADING DISTRIBUTORS 
034 
S 
WATSON-STILLMAN FITTINGS DIVISION 


H. K. PORTER COMPANY, INC. 
128 ALDENE RD., ROSELLE, NEW JERSEY 
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M&A Infra-Red Gas and Liquid 
Analyzer (LIRA) 


OR 


« Automatic analysis of fluid mixtures 
* Measuring toxic contaminants in air 


+ Precise process control 


Any process involving infra-red absorbing 
gases or liquids presents an ideal application 
for this accurate, sensitive instrument 

This Luft type device makes a continuous 
and rapid analysis of one component of a 
sample mixture. The stability of the instru- 
ment has been proved in a wide variety of 
production, control and research problems. 


HIGH SENSITIVITY —Up to 2 ppm or 


better under certain conditions. 


STABILITY -Less than 2% of full scale 
drift per day. 


LINEAR CALIBRATION —-For most 
problems less than 4% non-linearity. In 
many cases less than 2% of full scale. 


RAPID RESPONSE—To within 5% of 
final reading in 40 seconds when sufh- 
ciently rapid sample change is provided. 


APPLICATIONS —Contrrol of carbon 
monoxide in hydrogenation gases; analy- 
sis and control of distillation products and 
chemical reactions; measurement of toxic 
gases or vapors; determination of the 
degree of completion of datch-type proc- 
esses; determination cf the efficiency of 
catalysts; testing of dehydration equip- 
ment; and many other applications 


Schematic diagram showing components and oper- 
ation of the M.S.A. Infra-Red Analyzer. Solid 
white line shows the path of the beam through the 
sample cell. Broken white line indicates the path 
of the beam through the comparison cell, inter- 
rupted by the beam alternator. 


For complete details, write for our bulletin. 


MINE SAFETY APPLIANCES COMPANY 
201 North Braddock Avenue, Pittsburgh 8, Pa. 
At Your Service: 76 Branch Offices in the United Stotes 


MINE SAFETY APPLIANCES CO. OF CANADA, LIMITED 
Toronto, Montreal, Calgary, Winnipeg, Edmonton, Vancouver, New Glasgow, N.S. 
Representatives in Principal Cities in Mexico, Central & South America 
Call the M.S.A. man on your every safety or Cable Address: “Minsaf™ Pittsburgh 
process problem .. . his job is to help you 
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Ladish measures the 
spectrum to verify 


chemical composition 


TO MARK PROGRESS 


Metallurgical integrity—is safeguarded at 
Ladish by unsurpassed laboratory controls, 


Typical is this advanced electronic direct- 
reading spectrograph. On this unit as many THE COMPLETE (/ ontroolicd * ually FITTINGS LINE 


as 300 determinations have been made in PRODUCED UNDER ONE ROOF... ONE RESPONSIBILITY 
one hour to verify compliance of each mill 


heat with exacting Ladish specifications L ja\ 1D) I S H Cc @) 
and, equally important, to assure the . 


absence of detrimental “tramp” elements. 





: eer eae CUDAHY, WISCONSIN 
Here is but one indication of the thorough, MILWAUKEE SuBuRe 

ot New York « Buffalo « Pittiburgh « Philedeiptie « Cleveland « Chu 
pute Atlanta « Houston « Tulsa « Los Angeles « Son Francie « Movane « Mesico ( 


scientific procedures that assure reliability 
in every Ladish Controlled Quality fitting. 
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Standard Oil Company (New Jersey) reports on... 


A big job...well in hand 


(Highlights from the Annual Report for 1952) pre - 
~° ie | 


People needed more oil in 1952 than ever any previous year. This meant more oil wells, ‘ 
before, but once again ample suppli were more miles of pipe line, new tankers, addi- 
available to meet the demand. An important tional refining capacity, and expanded distribu- 
part of this big job was don by companies in tion facilities 
which Standard Oil Company (New Jersey) It also meant large investments During the 
has investment These companies expanded year, new equipment and replacements cost 
their facilities to provide people of many na $498 000,000. Since 1945, almost three billion 
tions with oi! to heat and light their homes, dollars have been spent for this purpose. 
fuel their ships and planes and trains, power The increased business brought to Jersey and 
and lubricate their factories, harvest thei its consolidated affiliates a record gross income 
crops, and run their cars and trucks for the year, but because of the higher costs of 
Jersey's Annual Report for 1952 shows how doing business, net income was $8,480,000 less 
the big job of supplying people's oil needs has than 1951's record high. About half of this net 
become even bigger. It shows, too, how well income of $520.000.000 was paid in dividends 


New Oil Sources are located by 
constant search and by using mod 
ern equipment like this helicopter 
in Canada. New fields were also 
this kind of American enterprise handles it to the 269,000 persons who own Jersey. sought, with good success, in the 

During 1952, Jersey’s affiliated companies I hese pictures give some idea of the scope and U. S.. South America. Western 
produced, refined and sold more oil than in scale of Jersey affiliates’ activities during 1952 Europe, the Middle and Far East 


" . ~2 
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When Geologists Find a Likely Many New Wells, such as this open New Refining Capacity helps to Pipe Lines are costly, but provide 
Spot, or when known fields are ing a Texas field, must be placed meet the need for more and better the most efficient overland trans- 
being developed, new oil wells must in operation yearly to meet de products. The units shown above, portation of petroleum. This means 
be sunk, often at great cost. Here mands. In 1952, although produc for example, represented an im cheaper, more abundant products 
is a drilling rig in a project which tion of Jersey affiliates was 4 times portant part of a recent modern The pipe shown above went into 
expanded the known boundaries that of 20 years ago, their proved ization and expansion program at a line delivering crude oil to a 


of an oil field in Saudi Arabia reserves were at an all time high. a Jersey affiliate’s refinery. Venezuelan refinery. 


FINANCIAL SUMMARY—1952 


lard Oil Company (New Jersey) and Consolidated Aff 


Total income from sales, Taxes charged to 
services, dividends income $371.600.000 


ul int s O77 { yw) 
ind interest . $4,156 AR Other taxes, collected for 


Net income $5 19,981,000 governments. .$384,500,000 
or $8.58 per share Spent for new plants 


Dividends paid . . $256,882,000 and facilities. . $498,051,000 


or $4.25 per share Number of shareholder 


Tanker Construction goes on con New Ideas are essential to meet r 
owners 269.000 


stantly to meet requirements for people's needs for more and better Wages and other employ 
water transportation of crude oil oil products. Over $27,000,000 and ment costs $670,200,000 Number of employees 120,000 
ind finished products During 1952 the time of 2,500 employees were a 

Jersey affiliates took delivery of devoted to research in 1952. Nota 

two new ocean-going tankers like ble results included a motor oil The Annual Report tells the story in detail. We will be 

the one shown above, as well as to maintain efficiency of high com- pleased to send a copy to anyone wishing it. Write Room 1626, 


four smaller tankers pression automobile engines. 30 Rockefeller Plaza, New York 20, N.Y 


STANDARD OIL COMPANY (NEW JERSEY) 


AND AFFILIATED COMPANIES 
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Deluge Systems, Wet Pipe Systems, 
Dry Pipe Systems, Water Spray and 
Fog Systems, Rate-of-Rise Sprinkler 
Systems, and Foam and Carbon Diox- 
ide Extinguisher Systems. 


“UTTLE JOEY SPRINKLER” 
Always on the Job 


ros Syste™ |" 
Area 


a» 
ow" 


A serious fire, yes, but no “total loss’’—thanks to the protection 
of adjacent equipment by smothering blankets of water from a 


BLAW-KNOX AUTOMATIC FOG SYSTEM 


Actuated by rate-of-rise thermostats, this system sounds an alarm 
and instantly throws a dense, quenching fog of water on the 
danger spot—either extinguishing or controlling the blaze while 
protecting adjacent equipment. 

A Blaw-Knox System engineered for the fire hazards existing in 
or around your plant is a most effective weapon against fire's 
toll. Your insurance savings as they accrue applied to its cost— 
provide you with the utmost in fire protection plus a good financial 
investment... Glad to consult with you and submit an estimate 
without obligation. 


BLAW-KNOX COMPANY 


AUTOMATIC SPRINKLER DEPARTMENT 
Pittsburgh 33, Pa. 


BLAW-KNOX 
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CONTROL PIPELINE MOTION 


this dependable, maintenance-free 


space-saving way 


with 


FLEXON 


EXPANSION 
JOINTS 


oan, 


FORMERLY CHICAGO METAL HOSE CORPORATION 


Completa specifications 
on expansion joints to 
meet your needs are 
given in the new Flexon 
Expansion Joint Bulletin 
Write for your copy to- 
day or see Flexonics Ex- 
ponsion Joint Catalogs 
in Sweet's, Chemical En- 
gineering Catolog and 
The Refinery Catalog 








Flexen identifies 
CMH products that 
have served industry 
fer ever 50 yeors 


Flexible metal hose 


6” 1.D. Flexon dual controlled 
flexing expansion joints on 
300 psi steam lines and 3” 1.D. 
dual Fiexonifiex units on con- 
densate return line. 


Eliminate the dangers of pipeline motion easily and 
permanently by installing Flexon Expansion Joints. 
These units are compact and easily installed. They can 
not leak and require no packing or maintenance of any 
kind. Just install them and forget them. 

Flexon Expansion Joints are offered in three types— 
Free Flexing in copper or stainless steel for pressures 
to 30 psi—Controlled Flexing in copper or stainless 
steel for pressures to 300 psi—High Pressure Flexoni- 
flex units in stainless steel for pressures to 5500 psi. 
All stainless steel pressure carriers withstand tempera- 
tures to 800° F. (1600° F. with special alloys). Copper 
models pressure and temperature rated according to 
code. All models are suitable for handling radial, axial 
and/or lateral pipeline motion. 

Write for the name of your nearest Flexon represent- 
ative. 


EXPANSION JOINT DIVISION 


in Conede : Flexonics Corporation of Canada, ttd., Brampton, Ontaric 


~‘ Metallic bellows 


Expansion jornts 
i» 
Aircraft components i\\ 


THIRD AVENUE - MAYWOOD, ILLINOIS 
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High Liquid Volume 
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The “Benturi” slot energy...directed toward the 
downcomer... provides a greater liquid handling 
capacity with lower pressure drop...than 

is possible to obtain with conventional bubble trays. 
Write or wire us your process condition, and 

we'll show you how your problems can be simplified 
with “Benturi” Kaskade trays, no obligations. 


DESIGNERS © MANUFACTURERS e@ BUILDERS 


321 WEST DOUGLAS — WICHITA 2, KANSAS 








REPRESENTATIVES 











Another reason why 


Chase 


Antimonial Admiralty* Tubes last longer ! 


(a patented alloy) 


Yes, you can count on Chase Antimonial 
Admiralty Heat Exchanger Tubes to give 


you many years of satisfactory service. 


Chase Heat Exchanger Tubes are rigidly 


controlled for quality during manufacture, 
and various tests are applied when the tube 
is finished. The flattening test mentioned 
below is a good example. Wall thickness, 
diameter, surface finish, concentricity and 
accuracy of length are carefully determined. 

So, for Heat Exchanger tubes that last and 
last, remember: insist on Chase Antimonial 
Admiralty! 


*U.S. Pat. No. 2,061,921 


PUTTING THE SQUEEZE ON IMPERFECTIONS... 
This Chase technician is performing a “flattening test 
which is an indication of soundness and freedom from hid 
den defects. You are assured that tubes passing this test 
will satisfactorily withstand bending or end flaring 


CHASE WAREHOUSE STOCKS: 


NEW YORK, BALTIMORE, 
NEW ORLEANS, LOS ANGELES 
} » BRASS & COPPER seeeainiiie 


Vinson Supply Co., Tulsa, 
WATERBURY 20, CONNECTICUT © SUBSIDIARY OF KENWECOTT COPPER CORPORATION Standard Brass & Mfg. Co., Houston. 


e The Nation's Headquarters for Brass & Copper Mbenyt = Atlante «= sBaltimere «= aston «= Chicage «= Cincom’ Cievelend «= Dallas «= Denver = Detroit? «= Houston «= Indionapelis 
Kansas City, Me (es Angeles Milweukee Minneapolis Newark New Orieans New York Philadelphia Pittsburgh = Providence «Rochester? = Si. lewis San Francisce Seattle Waterbury {sales officervonly 
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FOR CONDENSING AND COOLING 
WITH FORCED AIR COOLING SECTIONS 
AND OTHER HEAT TRANSFER APPLICATIONS 


consider the many advantages 


Wolverine Trufin*® 
has for you.... 


This integral finned tube is sturdy and dependable. It can provide a maximum 
of heat-transfer performance in your own installations. 


INTEGRAL CONSTRUCTION —The fins are extruded from the wall of the 
tube. Therefore, the tube will better withstand vibration, shock, and changes 


LTT 


caused by expansion and contraction. 
STURDINESS OF FIN—The fins are rigid and not easily distorted. 
FIN SPACING—Trufin is available in fin spacings of 5, 7, 9, 11, 16 and 


19 fins per inch. 
SMOOTHNESS OF CONSTRUCTION —The clean, smooth surface of the 
evenly-formed fins minimizes the accumulation of dirt and foreign objects; thus 
the heat transfer ability of the tube is retained for longer periods of time. 
SELECTION OF ALLOYS —Trufin can be obtained in bi-metal with ferrous 
or nonferrous liners and also in copper, copper base alloys and aluminum 
to meet your particular corrosion problem. Liners are available in carbon 
and stainless steel, copper and copper base alloys 
EASE OF FABRICATION Trufin can be formed or fabricated as easily as 
plain tubing, without loss of heat transfer characteristics. 
END FINISHING —In fin spacings of 5, 7, 9 and 11 fins per inch, Trufin has 
a controlled inside diameter to permit inserted end connections. In 16 and 19 
fins per inch, you can select from four types of end finishing—completely 
finned to each end; both ends plain; one end plain, one end stripped of 
fins; both ends stripped. 
You can visualize how much more efficiently your equipment can 
operate having Trufin in the installation. Ask one of our repre- 


MMM Hij4, 


= 
= 
= 
= 
= 
-_ 
a 
= 
a 
= 
-_ 
- 
= 
= 
al 


A\ Y\\\ 
\ 


‘ 
wT 


% 
x 


sentatives to give you additional facts. 


"REG. U. S. PAT. OFF. 
Wolverine Trufin and the Wolverine Spun 
End Process available in Canada through 


the Unifin Tube Co., london, Ontario 
Aa 4 


WOLVERINE TUBE DIVISION % 
Ws oo f CALUMET & HECLA, INC. 


Manufacturers of Tubing Exclusively 
1431 CENTRAL AVENUE © DETROIT 9, MICHIGAN 


Plants in Detroit, Mich. & Decatur, Alo. Sales offices is Principal Cities 
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Fluor played a prominent role in the 
expansion program now being com- 
pleted at Socony-Vacuum’s Paulsboro 
refinery, one of the largest on the East 
Coast. Fluor’s “turn-key contract’ 
called for the engineering and erection 
of the 15,000 B/D Thermofor Cat- 
Cracker — similar to the one Fluor 
built for Socony at Augusta, Kansas, 
two years ago — plus the feed prepara- 
tion system, fractionation units, 
gasoline plant, piping and many of the 
offsite facilities — all on schedule and 
within the budget. Fluor’s ability to 
design, engineer and build complete 
plants and facilities for the petroleum, 
gas, chemical, power and heavy indus- 
tries has been ably demonstrated on 
many previous Occasions 


conm FEOCOR /o™@ 


THE FLUOR CORPORATION. LTO. 
LOS ANGELES 22. CALIFORNIA 


rae 
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Big propane plant reports: 


‘‘Increased production 
and no maintenance’”’ 


with these amazing 
new ball valves 


One of many enthusiastic users of Rockwood Ball Valves, this 
large propane plant ships up to 400 tanks of bottled gas daily to 
householders. Valves are operated every two minutes during the day. 
The plant supervisor states their extra fast opening and closing, 
full round flow and tight seal makes them real production boosters 
and cost cutters... and they need absolutely no maintenance! 


ROCKWOOD FULL-FLOW BALL VALVES 
THE FLOW IS AS ROUND AS THE PIPE ITSELF Y 








1 Gulf Publishing Company 


Sefest, tec! Because of their leakproof 
construction, Rockwood Ball Valves were 
selected as safest for handling inflammable 
gases on the Texas Transport Company's 
fleet of propane-butane trucks. 


Underwriters’ 
Laboratoriea, 
Inc. 


4 BIG FEATURES 
FOR TOP PERFORMANCE 


Full Round Flow ... no change in shape or 
volume of the fluid stream...no tur- 
bulence . . . minimum friction loss. 


Quick Opening And Closing... needs only a 
quarter turn, even under full pressure. 


Resists Wear Longer .. . scratching, pitting 
and abrasion have little effect on the 
chrome-plated, floating bronze ball. 


Stays Leakproof .. . in closed position, pres- 
sure of fluid automatically positions ball 
against synthetic rubber seat to form a 
tight seal, 


Get the whole story of how this out- 
standing Rockwood development gives you 
more of what you want in valve perform- 
ance. Mail the coupon today. 


Distributors in all principal cities 


ROCKWOOD SPRINKLER 
COMPANY 


102 HARLOW ST., 
WORCESTER 5, MASS. 


Send me illustrated folder V-4 on Rock- 
wood Full-Flow Ball Valves. 


Name 

Title 

oO ee re 
Street TeTTTTT Tiree 
City 

Zone 





New Miniature THERMOSWITCH’ control 
with many great uses 





1. WHAT ARE YOU WORKING ON? Is it a project Where the 
temperature requirements are rigid but the size of the control 
must be miniature? Designed first for aircraft and airborne 
missiles of the future, this new Fenwal Miniature THERMO- 
SWITCH unit has the answer engineers seek . . . adjustable. . . 
super-sensitive ... stable... all in compact and rugged form. 


3. TWO TYPES .. . SAME ADVANTAGES. (Shown actual size.) 
Contacts of both break with temperature rise. Fenwal 
Miniature THERMOSWITCH controls for electronic devices, 
precision instruments, aircraft, bearing or motor overheat 
alarms. Designed precisely for your miniaturization projects. 


2. MANY USES, MANY PROBLEMS SOLVED for designers now 
at work on modern or “tomorrow”’ projects. You can set this 
new Fenwal Miniature THERMOSWITCH unit anywhere within 
the range of 0°F to 200°F. It can carry a 250 watt load and 
withstand vibrations up to 5 G’s. Many other wanted char- 
acteristics up to now not available in devices of its size. 


4. BULLETIN describes these new “Miniatures” in greater de- 
tail, gives engineering data. Fenwal’s engineering staff is 
always ready to help in special temperature control projects. 
For bulletin MC-114 pictured above write 

Fenwal Incorporated, 106 Pleasant St., Ashland, Mass. 


THERMOSWITCH”* 


Electric Temperature Control and Detection Devices 


SENSITIVE... but only to heat 
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40 YEARS OF | | } ¢ @ 
DY ON PIPE BENDS AND 
PREFABRICATED PIPING 
rexas PIPE BENDING company 
rr es E> Orc ao ra 


WELDED HEADERS WEntworth 6605 








EQUIPPED TO 
FABRICATE BENDS 
AS LARGE AS .. 





SALES OFFICES: 
7 EAST 42 ST. 
NEW YORK CITY 
* 
444 NORTH LA SALLE ST. 
CHICAGO 
* 
317 CITIZENS BLDG. 
CLEVELAND, 0. 
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... here’s how to get them out from under with 


CHAPMAN /iti7g Jsc CHECK VALVES 
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Loosened pipe-joints are caused by hammering. And hammering 
is caused by valve-slam. But when a valve can't slam under usual 
piping arrangements . . . then you're free from the danger of line 
damage. 

And this is all because of the Chapman Tilting Disc, with spe- 
cially designed airfoil section that means light weight, and perfect 
balance in the open position, so it is easily held open in the flow 

. and then dropped quietly to a cushioned closing that does not 
even jar the line. 

That's why certified tests from the country’s top engineering 
schools and actual installations prove that Chapman Tilting Disc 
Check Valves reduce head-loss over regular swing-type checks, 
Check these tests for yourself... write for Catalog No. 30. 


Cross-section of the Chapman Tilting- 
Disc Check Valve. A feature of the de- 
sign is that the disc seat lifts away from 
the body seat when opening, and drops 


The Chapman Valve Mfg. Co. iaa€,£_ =. 


INDIAN ORCHARD, MASSACHUSETTS 
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Replace Still Convection Surfaces... 


Wherever 
You 
Burn 
Fuel, 
You 
Need 


LJUNGSTROM 


with o LIUNES(rOM 
Ai Preheater 


In purchasing new equipment or modernizing existing equipment one 
way to save impressive amounts of capital as well as operating expense 


is to design for a Ljungstrom Air Preheater. 


Because the Ljungstrom promotes such greatly increased heat liberation 
in the furnace, the convection bank of oil tubes can generally be 
eliminated from the design. This can in itself more than pay the cost of 
the Ljungstrom installation. 


Add to this the proved fuel savings... the higher product quality... 
greater throughout possible with a Ljungstrom — and you will see why the 
Ljungstrom is an eminently practical piece of equipment to be 
considered wherever fuel is burned. 

In these days of high fuel costs and skyrocketing demands for 
petroleum products, every refinery should consider a Ljungstrom whenever 
equipment is being purchased or modernized. Call or write 
The Air Preheater Corporation for complete details. 


THE AIR PREHEATER CORPORATION 
60 East 42nd Street. New York 17. N. Y. 
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Suppose we put the Dempster-Dumpster System 
right down in your plant . . . then what? 


@ Well First—let’s make it clear that we are furnishing you with several sizes of different 


designs of 26 containers to suit your materials requirements. 


Then bear in mind that 


we are delivering you only one truck-mounted Dempster-Dumpster and with your driver 
this one outfit picks-up, hauls and dumps all containers, about like the one shown above. 


Now, how many conventional trucks 
are you using for handling rubbish, 
scrap, raw materials, and what have 
you? 


For several years now, one plant has 
been doing considerably more work with 
two Dempster-Dumpsters and two men 
than they did with five trucks and fifteen 
men before the Dempster-Dumpster 
System was installed. You can guess at 
the approximate savings annually. 


A glance at the picture below and you 
get the whole story of the Dempster- 
Dumpster System. Never before have 
you been able to cut bulk materials 


handling costs so drastically. 


One truck mounted Dempster-Dump- 
ster handles the entire group of 26 
Dempster-Dumpster containers. These 
big, detachable steel containers are like 
having 26 truck bodies for a single truck 


Any required number of Dempster- 
Dumpster containers are spotted at con- 
venient materials accumulation points 
inside and outside your buildings. They 
range in sizes up to 12 cu. yds.—}3 to 4 
times the capacity of a regular dump 
truck. Materials—bulky, light, heavy, 
solids, rubbish and even liquids—are 
dumped or placed into these containers. 


The truck mounted Dempster-Dumpster 
makes scheduled rounds, picks up each 
preloaded container, carries it to the 
point of disposal, sets it down intact or 
dumps the materials and returns the con- 
tainer for refilling. The entire operation 
is hydraulically controlled and handled 
by your truck driver. 


It’s as simple as we have described it. 
The amazing thing is the tremendous 
savings being made by the Dempster- 
Dumpster System in hundreds of leading 
industrial plants over the nation. 


A product of Dempster Brothers, Inc. 


DEMPSTER BROTHERS, 563 Dempster Bldg., Knoxville 17, Tennessee 
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Tenamene 1 inhibits 
gum formation for as little as 
2/48 per barrel of gasoline 


tests and recommendations on any of your gum 


Tests under tough varying plant conditions show that 
inhibiting problems. 


Tenamene | is the most effective low-cost gum inhibitor 


known to the petroleum industry. 

Refiners find that a little Tenamene goes a long way. 
In a typical case, only 5 pounds of Tenamene | are 
needed to treat 1000 barrels of gasoline —that's effec- 
tive protection against gum for approximately 2%2¢ 
per barrell 

If you're interested in general information about gum 
inhibiting as well as specific data about the Tenamenes, 
send for the booklets listed in the coupon. Our 
Petroleum Chemicals Laboratory will be glad to make 


SALES OFFICES: Eastman Chemical Products, Inc., Kingsport, 
Tenn.; New York—260 Madison Ave.; Framingham, Mass. —65 
Concord St.; Cleveland—Terminal Tower Bidg.; Chicago—360 N. 
Michigan Ave.; St. Lovis—Continental Bidg.; Houston—412 Main 
St. West Coast: Wilson Meyer Co., San Francisco—333 
Montgomery St.; Los Angeles—4800 District Bivd.; Portland— 
520 S. W. Sixth Ave.; Seattle—821 Second Ave. 


lenamene =" 





Peseeeseeeee2e2 
: 
; Eastman Chemical Products, Inc., 


Chemicals Division, Kingsport, Tennessee 


Gentlemen: Send me copies of your booklets: “Inhibiting Motor 
Fuels with the Tenamenes” and “Tenamene 2 Inhibitor Sweetening.” 


NAME. 


Eastman 


CHEMICAL PRODUCTS, INC. 
KINGSPORT, TENNESSEE 


COMPANY 


STREET 











Sales representative for TENNESSEE EASTMAN COMPANY, division of EASTMAN KODAK COMPANY 
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You'll save time~ 
and trouble on 


H.P. VESSEL GASKETS 


y 


Pressure Seal 


Joint Gasket 


-ee-when J-M Goetze 


gasket specialists 


make them for you 


When you need gaskets such as those above, 
which were made for pressure vessel service 
over 5000 psi, consider this. It takes less time 
and trouble to turn the job over to J-M Goetze 
—an organization that has specialized in gasket 
design and manufacture for 67 years. And it 
usually costs less in the long run. 

Goetze engineers can select the right style 
for maximum sealing efficiency. They know 
the correct metals and other factors required 
for efficient, long-lasting gaskets. 


Johns-Manville 


Goetze Gaskets are made exactly to the 
last detail of your specifications and con- 
ditions. They are made to craftsmen’s per- 
fection . . . with modern machine tools, some 
of which were specially designed by Goetze for 
gasket manufacture. 


If you need gaskets for high pressure vessels 
or similar applications, send us a drawing or 
template for quotation. Or write for further 
information to Johns-Manville, Box 60, New 
York 16, New York. 


GASKETS 


THERE'S A JOHNS-MANVILLE PACKING 
AND GASKET FOR EVERY SERVICE 





PRODUCTION FACILITIES 


1 hy Poa : 
i. N 


a 


FOR HYDROFLUORIC ACID / 


for Anhydrous and Aqueous Hydrofluoric Acid 


Most Versatile of all fluorine derivatives, Hydrofluoric Acid has 
ever-growing utility in industry. Demand for it ranges from the 
long-established uses of the aqueous form, to increasingly im- 
portant process applications of the anhydrous acid as a catalyst 
and fluorinating agent. 


To supply expanding needs, General Chemical has brought a 
large new “HF” plant into production at its Delaware Works 
near Philadelphia . . . adding once again to its already extensive 
Hydrofluoric Acid facilities 


If you use “HF” in either form ... or in any grade 

from commercial to reagent . . . you will find General 

Chemical is geared to serve you well from this new 

plant or from other locations across the country. For 

further information, just phone or write your nearest 

General Chemical office. l Ames 
id patent 

BASIC CHEMICALS FOR AMERICAN INDUSTRY (= 

GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 
Offices in Industrial Centers from Coast to Coast 
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Uses of 
Anhydrous Hydrofluoric Acid 


As a catalyst in alkylation, isomeriza- 
tion, condensation, dehydration and 
polymerization reactions. 


As a fluorinating agent in organic and 
inorganic reactions. 


In production of fluorine. 


As a solvent for desulfurization. 


Uses of 
Aqueous Hydrofluoric Acid 


For polishing, etching, frosting glass, 
For pickling certain metals. 

In electroplating. 

For cleaning stone, brick. 

In breweries to control fermentation, 
For dissolving ores; ore flotation. 

In laundry sours. 

For cleaning iron and steel castings, 





INSIDE OR OUTSIDE, 
WALLS OR CEILINGS 


the smart buy is 


vl 


APAC 


asbestos-cement 
sheets 


Here’s the kind of building economy 
youcan’tafford to pass up! “Century” 
APAC sheets offer you the means to 
low-cost, trouble-free walls and ceil- 
ings on almost any type of building 


or structure, 


These light, easily-handled sheets are 
made from portland cement and 
mineral asbestos. They will not burn, 
rot, or corrode, and they are impervi- 
ous to insects and vermin. They take 
decorative colors well, although they 
never need paint for protection 


indoors or out 


Rooms finished with “Century”"APAC 
sheets are clean, attractive places in 
which to work. Structures sided with 
this versatile material have a trim, 
modern, efficient look. Best of all 
they stay that way, for “Century” 
APAC needs virtually no mainte- 


nance —ever'! 


Your K&M distributor can tell you 
more about this product and the 
other types of “Century” asbestos- 
cement sheets. See him soon! Or 


write directly to us. 


KEASBEY & MATTISON 
COMPANY + AMBLER + PENNSYLVANIA 


Petroleum Refiner—V ol. 32, No. 6 
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One of a Series of Interest to the Petroleum Industry 








NEW WEST COAST 
DELIVERY FACILITIES 


As a service to refiners without rail sid 
ings in the Southern California area 
and as a for all refiners 
requiring urgency shipments of tetra 
ethyl lead, Du Pont recently set up 
facilities for delivering TEL by tank 
truck 


convenience 


Located adjacent to Du Pont's El Monte district 
laboratory, special truck-loading facilities in 
clude a rail siding, an 8,500-gallon weigh tank 
in the all steel TEL building and a 10,000-galion 


gasoline tank 


To get the program into operation 
required more than just specially-built 
tank truck trailers. A weigh tank like 
the in refinery blending 
plants was needed. To load the trucks, 
the TEL must first be transferred into 
the weigh tank from railroad tank cars 
The procedure is the same as unload 
ing a tank car at a refinery. 

Loading the truck for shipment is 
similar to the procedure involved in 
transferring TEL from a refinery weigh 
tank to a standby tank. The tank truck 
trailer is constructed with the same 
dome as d on railroad TEL tank 


ones Use d 


Lise 
cars 

Che eductor is used to pull vacuum 
on the trailer through a one-inch hose 
attached to the trailer’s vent plug. This 
draws the compound from the weigh 


This close-up of the tank truck facilities shows 
the 2-inch Du Pont-designed Metalflex hose 
used in loading the trucks as well as for un- 
loading railroad tank cars. 


tank into the trailer. Any known quan 
tity can thus be weighed out into the 
trailer. 
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PETROLEUM CHEMICALS DIVISION 


NEWS 


1953 


Radioactive Tetraethyl Lead 
Throws New Light on 
Engine Deposit Formation 


Since de posits formed in combustion chambers of automotive and aircratt 


engines produce undesirable effects petroleum engineers and engine de 


signers have long sought a method of eliminating them 

It may be possible to accomplish this it the mechanism of their formation 
and scavenging is understood more completely. However, the lack of a direct 
method for following the formation while it is occurring has made the study 
of combustion chamber deposits difficult. 1 he appearance of deposits at any 
time during their formation only suggests the processes which have occurred 
But now, the use of tetraethyl radiolead in tracer amounts in the fuel pro 


vides a new procedure for such study 


The deposit on the cylinder head at left has reached 


AUTORADIOGRAPH * 


CONDITIONS: 

101 Hours with 3 ML. 
Tel (Straight)/Gal. + 
0.5 Hours with 3 ML. 
Tetraethy! Radio 
Lead (Straight) /Gal. 


*BLACK = Radioactive Deposits. 


‘equilibrium, but has not yet 


been exposed to operation with tetraethy! radiolead. After being exposed to short 
operation with radiolead, the autoradiograph of the same cylinder head on the right 
shows that the most recently formed deposits concentrate on the thicker deposit surfaces 


Che technique of studying deposit for 
mation through the use of tetraethy]l 
radiolead was developed at the Du Pont 
Petroleum Laboratory. It was revealed 
to the industry in a paper recently pre 
sented by Du Pont chemists to the 
Division of Petroleum Chemistry of the 
American Chemical Society. 


With a 10,000-gallon gasoline tank 
to provide circulating fluid for the 
eductor, the entire setup « losely resem- 
bles a refinery blending plant. As such 
it will be possible to use the plant for 
training customer blending personnel 

Because of these added facilities, all 
refiners in the Southern California area 
are assured prompt, conveniently 
SC heduled deliveries of Du Pont rk 3 


1. du Pont de Nemours & Company (inc.) 


The radioactive lead used in the 
Petroleum Laboratory's investigations 
is radium D. This is one of the decom 
position products of the uranium series 


USE OF X-RAY FILM 

The exact location and distribution of 
the radioactive lead salts deposited te 
the chamber can be detected by X-ray 
film. By this technique, it is now possi 
ble to observe the formation and re 
moval of deposits resulting from tetra 
ethyl lead during a relatively short time 
at any stage of the deposit growth. 

It also indicates the importance of 
temperature and phy sical state of a sur 
face in influencing deposit laydown 
And the new tec hnique can be used to 
demonstrate the effic rency of halogen 


scavenging, 





Radiolead 


THERMAL FACTOR 

Using radioactive lead as a tracer ele 
ment, it was found that new deposits 
form more rapidly on the thicker ce 

posit surfaces than on the thinner de 
posit or bare metal surfaces. It is be 

lieved that this is due to the difference 
in temperature ol the St surfaces which 
produces a sintered surface condition 
on thick ce posits 
clue ive to adhe sion ol fresh deposit. 


HALOGEN EFFICIENCY 


Halogens ordinarily are used with tetra 
ethyl lead to reduce the amount of de 
posit in the hotter portions of the com 
bustion form lead 
halides which are too volatile to remain 
on these hot surfaces 

The Petroleum Laboratory's investi 
gations with radioactive lead showed 
that established deposits can be scay 


This condition is con 


chamber These 


end d by halogens in the fuel through 
vas-solid reactions to form volatile lead 
halides. This scavenging action of halo 
vens also greatly reduces the forma 
thon ol new che posits oni ¢ xhaust valve S 


DEPOSIT MIGRATION OBSERVED 
type ol 


A previously unrecognized 
scavenwing mec hanism can now be ob 
served, The migration of deposits with 
in the combustion chamber has long 
been suspects d. But it was not possible 
to demonstrate this mechanism 
The use of tetraethyl radiolead en 
ible s the researe het to see ¢ learly how 
small parte les of the ce posit are con 
tantly transferring from one location 
to anothe I | his prow css has bee i ¢ alled 
flecking.” It differs from flaking caused 
by rupture of bonds deep-down in the 
cle posit which results in the breaking 
off of relatively large 
curs only after relatively long periods 


preces This (n" 
ot engine operat,on 

Flecking, on the other hand, occurs 
continually from the surface of the de 
posit. And this migration process ap 
pears to be responsible for almost all 
the exhaust valve ce posits when halo 
gens are present in the fuel 

This work with radioactive tetraethvl 
lead is part of Du Pont’s continuing 
study of engine ce posits The aim of 
this project is to help petroleum and 
tutomotive engineers find a practic al 
method of eliminating or controlling 
combustion chamber deposits. 


E. 1. DU PONT DE NEMOURS & COMPANY (INC.) 


Wilmington 98, Delaware 


Petroleum Chemicals Division ° 


ADVERTISEMENT —Prepared for the Petroleum Chemicals Division of E. 1. du Pont de Nemours & Company (inc.) 








PETROLEUM CHEMICALS DIVISION 


NEWS 


Du Pont Gadget Show Displays “Ideas” 


MECHANICAL INGENUITY is one of our 
country’s most valuable assets. 

We are always looking for some 
gadget to do a job more easily, cheaply, 
efficiently, or safely. An excellent ex 
ample of this is the way Du Pont em 
ployees representing many of the com 
wanys 73 plants and 38 laboratories 
ave applied their inventiveness to 
solving operations problems 

Since many of the Du Pont employee 
inventions have broad application in 
refineries, the company has wrapped 
them all up into a single traveling ex 
hibit. None of the items displayed are 
either patented or sold by Du Pont. 


West Coast District Manager 


Greonce L. Tver, manager of the Pe- 
troleum Chemicals Division West Coast 
District, came with Du Pont in 1947. 
Mr. Tyler's broad experience in the 
oil industry dates back to the oil fields 
of Texas in 1921. In 1922 he became 
associated with the Pacific Gasoline 
Company which later became part of 


District 


Offices: } 


— 
| 


NEW YORK, N. Y.—1270 Ave. of the Americas 
\ CHICAGO, ILl.—8 So. Michigan Bivd 

TULSA, OKLA.—1!811 So. Baltimore Avenve 
HOUSTON, TEXAS—705 Bonk of Commerce Bidg 
LOS ANGELES, CALIF.—612 So. Flower St 


Here are just a few examples of the 
devices included in the show: 
1. Scissors-like railroad chock to 
safeguard workmen's hands. 


Asbestos heat insulator for gas 


cylinders. 

3}. Neoprene-impregnated paper cap. 
Can be thrown away if splattered 
with chemicals. 

4. Valve lock-out cover to assure safe 
pipeline maintenance. 

Now on tour, the exhibit will be 
shown in the major refining areas of the 
country with a Du Pont representative 
on hand to answer questions. 


the Standard Oil Company of Cali 
fornia. In 1929 he joined the land de 
partment of the Shell Oil Company. 
He became secretary-treasurer of the 
California Natural Gasoline Associa 
tion in 1935S. 

His first assignment with the Du Pont 
Petroleum Chemicals Division was as a 
sales-service representative in the West 
Coast district. He was appointed man 
ager of this district in 1949. 

Mr. Tyler is a graduate of the Uni 
versity of Southern California Law 
School, and has taken extension courses 
on petroleum technology. 


f , 


Better Things for Better Living | 
. .. through Chemistry 1] 


Petroleum Chemicals 


Phone COlumbus 5-3620 
Phone RAndoilph 6-8630 
Phone TUlso 5-5578 
Phone PReston 2857 
Phone MAdison 1691 


IN CANADA: Conadion Industries Limited—Toronto, Ont.—Montreal, Que.—Caigary, Alta 


Printed in U.S. A 





MACHINABILITY 


What problems face you... 


Ni-Resist provides a ready solution 


because 


No other cast metal offers 
such a unique combination 


of useful engineering properties 


Use Ni-Resist* 
quirements. 
Mechanically Similar to Gray tron, and resembling aus- 
tenitic stainless steel in many characteristics, Ni-Resist can 
solve these problems at moderate cost... 


for a specific need or a combination of re- 


Ni-Resist has good resistance to corrosive attacks of acids, 
alkalies and salts. In 5% sulfuric acid, for example, NI 
RESIST outlasts cast iron 100 to 1. 

Work-Hardening Characteristics combined with thorough 
graphite distribution make NI-RESIST ideal for metal-to- 
metal wear service. 

Ni-Resist of normal hardness machines like 200 BHN gray 
iron and is readily weldable. 

Ni-Resist shows up to 10 times better scaling resistance, and 
up to 12 times better growth resistance than plain iron at 
temperatures up to 1500° F. 

Ni-Resist has high specific electrical resistance (140 micro 
ohms/cm’”). 


Thermal Expansion may be controlled from 60% higher 


THE INTERNATIONAL NICKEL COMPANY, INC. 
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CONTROLLED 
EXPANSION 


a 


HEAT 
RESISTANCE 


ELECTRICAL PROPERTIES 


than that of plain iron to a low approaching that of Invar. 


Several Types of Ni-Resist are available to meet a variety 
of industrial demands. 


At the present time, nickel is available for end uses in de- 
fense and defense supporting industries. The remainder of 
the supply is available for some civilian applications and 
governmental stockpiling. 


The International Nickel Company, Inc. 

Dept. 20, 67 Wall Street, New York 5, N. Y. 

Please send me booklets entitled, “Engineering Properties 
and Applications of Ni-Resist,” and, “Buyers’ Guide for 
Ni-Resist Castings.” 


Name 
Company 
Address 
City 


67 WALL STREET 
NEW YORK 5, WN. Y. 


65 
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DO THESE MIXING JOBS 
FASTER, BETTER 


> Biend 110,000 bbis. of gasoline, in 
two hours or less, with three 25-HP 
LIGHTNIN Mixers—only 75 HP total 
input. 

> Add TEL ot 3 cc. per gallon to 65,000 
bbls. of gasoline in two hours, using 
only two 20-HP LIGHTNINs 


Blend 10,000 gals. of lube oil to 
complete uniformity in 20 minutes, 
with o 5-HP LIGHTNIN, 


Cut back asphalt safely, in Ye of the 
time required by recirculation—uvusing 
o LIGHTNIN Mixer in the storage tank. 


Blend rapidly, to full uniformity 
in tanks as large as 150,000 bbls. 


FOR PETROCHEMICAL MIXING, FOR CAUSTIC TREATING, feed 
hy drogenations, solids suspensions, woter treating, preparing spe- 
high-efficiency stripping opero- cialties, and dozens of other jobs, 
tions, LIGHTNIN turbine mixers you can standardize on LIGHT- 
offer complete adaptability to NIN Portable Mixers. Thirty models. 
the process. Sizes | to 500 HP. Sizes Ve to 3 HP. 


“Lghtain Mixers 


MIXING EQUIPMENT Co., Inc. 


164 Mt. Read Blvd., Rochester 11, N. Y. 
In Canada: William & J. G. Greey, Ltd., Toronto 1, Ont. 


(_] DH-50 Laboratory Mixers Please send me the catalogs checked at left. 

CJ B-75 Portable Mixers (electric 
and air driven) 

C) B-102 Top Entering Mixers 
(turbine and paddle types) 

[] 8-103 Top Entering Mixers Company 
(propeller type) 

oO B.104 Side Entering Mixers 
B.106 Conden-ed Catalog 
(complete line) 

() 8-107 Mixins Dato Sheet City 


Nome Title 


Address 





You can save thousands of hours of blending time with 
LIGHTNIN Mixers. 

These units give you up to ten times the volumetric 
flow possible with other blending methods. That 
means you save money by reducing HP input, as well 
as turnover time. And you multiply the productive 
capacity of your tankage. 


GUARANTEED to do the job right 

Results are guaranteed on a money-back basis when 
you use LIGHTNIN Mixers. You get 100% protection 
—full insurance that the mixer will do the job it is 
supposed to do. Field experience on thousands of 
installations, plus 25 years of research in fluid mixing, 
make this guarantee possible. 

There's a LIGHTNIN sales engineer near you, ready 
to give you prompt service and answer your questions 
on fluid blending. Call him today—or write us for full 
information on LIGHTNIN Mixers. 


GET THESE HELPFUL 
LIGHTNIN CATALOGS 


This library of mixing information 
is yours for the asking. Catalogs 
contain helpful data on impeller 
selection; sizing; best type of ves- 
sel; valuable installation and op- 
erating hints; complete description 
of LIGHTNIN Mixers. 


MIXCO fivid mixing specialists 


Ne 
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Why Do They Call It That? 


Ray L. Dudley, Publisher 


\S THESE LINES are written, there is much 
talk about what must be done in the way of raising 
funds for the Federal Government’s needs and 
about what will happen to this tax measure and 
that. Hardly an American citizen but is affected by 
one tax plan or another, either in use or proposed 

That there is heavy need for public funds may 
not be denied, but in the raising of them, let us, at 
least, be sensible and be honest 

\mong the taxes proposed for continuation, 
there is one which should be particularly obnox 
ious to any person employed in industry, to a 
person employed in agriculture, to professional 
men or women or to any one whose pension de 
pends upon a sound economy. It should find no 
friend in any intelligent person. If that misses 
invbody, the miss is unintentional because this 
particular tax 1s a tax upon future jobs and future 
Sei urity 

It is the worst misnamed tax known to man 
and is the kind of tax which should only be ap 
plied in the direst extremity and then only with 
the most careful discretion 

It might well be termed a tax against future 
lathes in the factory, against the development of 
new ideas in commerce, a tax ultimately against 
the safety of our country. 

Yet this deadly medicine of stagnation has been 
given such a sugar-coating in its name that mil 
\mericans roll it in the:r mouths 


lions of savor 


ing the coating as candy, not yet tasting the 
poison it conceals 

They call it the Excess Profits Taa 

This name, applied by politicians who had a 
contempt for the intelligence of the Electorate 
would seem to indicate that it is a tax conceived 

keep “industrialists” from exacting exorbitant 
profits by reason of some public emergency. De 
liberately some of the politicians have tried to 
tie it up in the minds of the unsuspecting publi 
“swollen profits on wat 


with “war profits,” or 


orders They have trusted to the public’s forget 
ting that “re-negotiation” was deliberately created 

prevent exorbitant war profits, to limit the 
profits on any governmental job to a reasonable 
pront 

\s a person who cheerfully, who gladly, paid 
every tax imposed by the Federal Government 
during World War II to help win the war, as a 


loyal American citizen who still is willing to pay 


A Gulf Publishing Company Publication 


his just part of insuring the peace, as an individual 


who decries the wastefulness of past, present or 
future National administrations for which, willy 
nilly, present or future administrations and gen 
erations, must pay, the writer objects to the 
principles of this so-called excess profits tax and 
objects still more to the grossly misleading name 
it has been given 

\ better name would be “a Tax 


Future,” 


\gainst the 
and “Anti-Replacement Tax,” and “Anti 
Survival Tax.” Yet none of these names quite does 
it justice for it 1s all of these things and more 


But it is not so much the imposition of an emer 
gency tax, unwise though it may be, that disturbs 
us as, it is the apparent failure of many of the 
people and the politicians to grasp the insidious 
ness of the principle involved and the goal toward 
which such thinking must lead us 

\merica has grown powerful and her peopl 
have achieved a standard of living so high that 
our pinkos and reds hate even to hear the matter 
mentioned. This growth has come by reason of a 
progressive spirit which haS taken advantage of 
every possible improvement of machinery o1 
method. This improvement has been made possi 
ble in turn by a profit-making system which has 


ilways provided the money necessary to adopt 


progressive procedure. We are not simply writing 


words—we are stating facts that are undeniable 

Now let us picture a concern which, by invest 
ment of a certain substantial amount of money 
was able to take on more business at a lower price 
to the consumer than it had hitherto been able to 
handle, and still make enough additional profit to 
pay oll, over a period of vears, the loan necessary 
to get the money to buy the new equipment and 
buildings. By mortgaging all of its properties, the 


company could borrow the money, maintain of 
even increase its payroll, build up taxable proper 
ties in its city, county and state and put itself in 
a position to continue a steady annual income tax 
contribution to the Federal Government, and still 
pay a dividend 

Che whole thing was sound. There was CXpPce ted 
to be substantially new business which would make 
substantially mew profits, not excess nor exorbitant 
profits 


What happens , 


\n excess profits tax law 1s passed It 





Every year more and more business and industrial 
firms are finding that Accident Prevention Pays — 
that a well-organized, well-directed Safety Pro- 
gram can save lives and limbs and reduce insur- 


ance costs as well. 


GET A SAFETY PROGRAM 


If you think your Workmen’s Compensation 


Insurance costs are too high, why not do something 
PREVEN TION about it? If you have a Safety Program, give it 
your wholehearted and enthusiastic support to 


insure its success. If you do not have a Safety Pro- 
As gram, get one organized at once. 

Remember you CAN do something about those 

on-the-job accidents — and remember, the lives of 

your employees are in your hand. Don’t let a single 

one of them be killed or injured because of your 


neglect. 


Largest Whiter of WORKMEN'S COMPENSATION INSURANCE é “Jeaas 


TEXAS EMPLOYERS 


INSURANCE ASSOCIATION 


FORT WORTH © FREEPORT @ GALVESTON @ HARLINGEN @e HOUSTON e LUBBOCK e LUFKIN e MIDLAND HOME OFFICE ; DALLAS. 1370) 


ODESSA @ PORT ARTHUR « SAN ANGELO @ SAN ANTONIO ¢« SHERMAN e@ TYLER @ WACO e@ WICHITA FALLS 





HOMER R. MITCHELL, Chadrman of the Board A. F. ALLEN, Presidend 


Service Offices, ABILENE @ AMARILLO @ AUSTIN @ BEAUMONT e@ CORPUS CHRIST! @ DALLAS @ EL PASO 
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insignificant consideration of how the increased 
profits were earned, but it does take &2 percent of 
those profits! Is this an exaggeration? Not at all 
It has happened and is happening literally thou 
sands of times all over the country. The company 


in question has been caught in a jam, but not be 


cause of any “excess profits.’ 


lf the tax to kill the goose that is laying the 
golden egg becomes fixed as a matter of national 
policy, it will stop progress, will destroy the abil 
ity of an employer to operate his business so as 
to continue employment, and will make the nation 
utterly vulnerable for either a war or a depression 
which may be around the corner. How the Krem 
lin must enjoy this self imposed dope we Amer 


icans are taking! 


\ depreciation allowance is made on machinery 
or buildings used in a business, but now it costs 
two and one-half to three times as much to replace 
the equipment as it did originally to buy it. True 
the new machinery may be more productive, but 
not that much more productive, so the “kill the 
goose tax” hurts proper replacement because now 
the depreciation fund must be supplemented by 
other money, either profit money or new invest 
ment money. New investment money shies away 


from the investment which cannot pay itself out 

Expansion, necessary to provide both employ 
ment and products for an increasing population, 
becomes a dream 

Even the late-lamented Truman administration 
was forced to recognize this fact and make special 
dispensation in the way of depreciation allowances 
to provide for expansion of certain needed types 
of plants. Many of them were built by the oil 
industry 

Put unfortunately, the evils of the “goose tax” 
are not confined just to the company whose prog 
ress has been checked or to the company whose 
for already contracted improve 
It cuts down the busi 


ibility to pay 
ments has been damaged 
nesses of all who make the many things needed 
by those companies and ultimately it becomes a 
tax in favor of reduced efforts, reduced payrolls 
Stagnation 

If ours is such a present dire emergency as to 
require the continuation, even for only six months 
of such a tax, let us be honest and call this thing 
by a more accurate name 


“Excess profits tax”! Phooey! You name it 


. \ NEVER ENDING SERIES of 
Bright New plant visits, reader polls, editorial 


conferences, meeting attending 


Faces — 
all this is the never ceasing effort 
of the Reriner staff to bring you the very best 
material. Have these brand new 1953 features hit 
the bullseye with you? 
® A Quick Look, appearing regularly on pages 
Publication 


1 Gulf Publishing Company 


2 and 3, gives you a two-minute insight into each 
month’s Reriner, with brief synopses of each of 
the articles. (Note: This one must be good-——we've 
throughout the publishing 


been widely « opied 


field) 

, Petrochemical 
new contributing editor, Dr 
what and why of that fascinating new member ot 


Reactions, prepared by out 


Lewis Hatch, has the 
our business—petrochemicals 

> \s Management Sees It, for all who are now 
or expect to be, the Boss. Here's the latest infor 
mation on Management's toughest problems: labor 
relations, safety, economics, fires, et 

a Maintenance Series 
That long-neglected and highly important phase 
a monthly editorial 


another Reriner first 
of our business 1s receiving 
shot in the arm with a top quality article by a 


topnotch expert in the field 


. PETROLEUM REFINER 
An Old Friend has just lost a subscriber. His 


Retires subscription was due to expire 
with the current issue and we 
have had a note from him saving that he will not 
renew 

‘I doubt if you have any other subscriber whg 
has been with you continuously since you started 
publishing in 1922,” writes Samuel G. Haas of 
Hanson, Mass., for many vears an engineer with 
Stone & Webster 

‘I lost No. I of Volume 1, but still have issue 
No. 2, October, 1922,” he adds and then, “Sorry 
no renewals, I have retired as of February 28 
1953.” 

Mr. Haas, the best wishes of PETROLEUM REFINER 
and of all of your friends are with you. May your 
health improve and your life be a long, useful and 
pleasant one. 


@'“A\LL I CAN SAY JIS that 


every article in the PeTRoLeuM 


An Editor’s 
Happy Life — 


REFINER is of interest to me 
ind [| believe to many more 
readers. | do get a lot of information from it.” 

el find the Perroteum Reriner very educa 
tional and helpful to my line of work, and [I know 
of no way you could improve its contents. Thanks 
for your untiring efforts.” 

®“Naturally the 
unfortunately it spoiled my intention of binding 


Process Issue was priceless 
a vear's issue, because the Process copy Was too 
valuable and handy to leave inside a book.” 

@*| like the balance you maintain between de 
sign, both chemical and mechanical, and opera 
tions.” 

@*Stay just as you are 

Many 
God Bless You! These are samples of the com 


many thanks, cooperative readers, and 


ments written on our subscription renewal forms 
They do much to make an Editor’s life a happy 


one! 





advanced manufacturing 
techniques 
assure 


process equipmen 





Uncompromising attention to detail during every 
manufacturing operation is the user's guarantee 
of satisfaction with B&W Process Equipment. 


Many of the advanced production and testing 
techniques used, in casting, forming, machining, 





welding and stress relieving, require 
specially designed equipment. Much of this 
equipment was originally developed by B&W. 


Intensive research and development, aided by 
long experience and first-rate facilities, have 
earned for B&W Process Equipment a fine 
reputation across the nation and abroad. 
The Babcock & Wilcox Company, Process 
Equipment Dept., Barberton, Ohio. 
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built to | 


New hydraulic press, installed at 
B& W's Barberton, Ohio, works, is used 
to form extra heavy plate and to 
pierce billets. It is the largest of its 
kind, and has o capacity of 6500 
tons plus. 


BABCO 
4 WILCOX, 
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Hurricane warnings, two red flags with ominous black 


centers, go up when... a storm prowls the Gulf of Mexico 


like a tiger. Where will it strike? Often it’s impossible to 


tell with present facilities . . . so plants shut down and 


millions of dollars are lost... 


Al Reese and Robert E. Spann, '! 


TrRopIcAL sToRMS that never hit 
the Gulf Coast have cost the oil in 
than those that 


dustry money 


did 
Reason is the inadequate pinpoint- 
ing of the whereabouts of these big 


more 


winds which threaten oil and oil- 
allied installations silhouetting the 
Gulf shoreline more thickly than any 
place on earth 


In the order of 


erators of oil installations exposed to 


importance, Op- 


ROLEUM REFINER Staff 


tropical storms are concerned with the 
safety of personnel, the avoidance of 
damage to costly equipment, and the 
maintenance of and effi- 
ciency by the elimination of prema- 
shutdowns and evacuations. 


economy 


ture 
Long experience, advanced de- 
sign, and a fuller knowledge of the 


sciences relating to hurricanes have 
won an improved, if still uneasy 
position in defense of life and prop- 
erty; but the industry has not yet 
been able to capitalize fully on war- 
perfected techniques, principally 
radar, which could prevent prema- 
ture or unnecessary shutdowns. 

The tropical storm that puffs and 
bluffs around the Gulf until half a 
dozen major oil or oil-allied shore 
installations are shut down will cost 
millions of dollars. 

This is lost production. It does not 
account for such factors as subpar 
output while the machinery is being 
brought into effective balance after 
operations are resumed, or the work 
deficiency of nervous employes during 
the storm threat. 


All disturbances do not require 
emergency precautions, but the fre- 
quency of expensive shutdowns is sug- 
gested by the listing in Table 1 of 
hurricanes and tropical storms which 
affected the Gulf from 1944 through 
1951. There were no major winds in 
the Gulf during 1952. 

Table 2 gives the total loss of life 
and property damage suffered in U.S 
storms from 1926 through 1950. The 
lessening loss of life is a true index 
of improved protection. The loss of 
property listing is distorted by in- 
flated valuations. 


Big Task. These unnecessary shut- 
downs could be lessened through 
maximum use of available facilities to 
augment the efforts of the U. S 
Weather Bureau Hurricane Warning 
Service. This prodigious enterprise, for 
all its intricate mechanism of ships, 
planes, radio and radar, and for all the 
knowledge of climatology, oceanogra- 
phy and meteorology possessed by its 
personnel, cannot assure the all- 
of Gulf Coast in- 


tremendous areas 


weather efficiency 
The 


perforce are 


stallations 
covered by the 
make 


whic h 


Hurricane Service’s advisories 
them too general for effective precau- 


tions at specific locations 


But despite its limitations, the 
Weather Bureau Hurricane Service is 
indispensable to the Gulf Coast oil 
industry. Begun in 1873 and re- 
organized in 1935, the service has 
three functions: to collect reports, 
issue forecasts and warnings, and to 
distribute information to the public. 
Its principal facilities are a 43-station 
hurricane teletype circuit, Air Force 
and Navy planes and radar, ships at 
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sea, and privately or institutionally- 
Special reports are re- 
ceived from Coast Guard stations, 
lighthouses, stations in Mexico, Cen- 
tral and South America, the West 
Indies, and the Bahamas. In emer- 
gencies, the usual channels of 
communication may be inoperable, it 
may rely on ham radio operators with 


ow ned radar 


when 


their own emergency 
and mobile telephone company 


power sources, 


equipment 

The teletype circuit is strung from 
Brownsville, Texas, to New England, 
with the coordination point centered 
at Miami and the principal forecast 
hubs at San Juan, Miami, New Or- 
leans, Washington and Boston. These 
centers have the responsibility of 
working with the Air Force and Navy 
to send aircraft to patrol areas of 
suspected hurricane activity 


How It Works. In practice, the Hur- 
ricane Service works like this: It is a 
day of the June 15-to-October 31 hur- 
ricane season. South of Puerto Rico 
the Caribbean waters heave slug- 
gishly white-hot sun. Col- 
umns of damp air spiral up, and at 
one point they merge into a humid 
shaft which thickens and lengthens 
air mounts and cooler air 


under a 


as the hot 
moves in from the sides to replace it 
Now the top of the sultry column is 
30,000 feet up, and suddenly it 
bumps into an umbrella of cold air 
The column mushrooms, the hot, 
moist air condenses, and tons of water 
splash into the Gulf. 

Now the gentle tug of the rotating 
earth begins to affect the column. It 
spins—always counter-clockwise in 
the Northern Hemisphere—and at 
the center, the point of lowest baro- 
metric pressure, the hurricane eye 
forms, not unlike the center hole in 
a thick, black phonograph record. 

The big wind moves ahead, usually 
at 10 to 12 miles an hour, but some- 
times as slow as 8 miles per hour or 
as fast as 23 miles per hour. It has 
now passed from the tropical storm 
stage (25- to 74-mile winds) and is 
a full-fledged hurricane 


FIGURE | 


Wide World Photo 


The eye of the hurricane as it appears on a radarscope here resembles a huge number 6. The 
eye is a place of strange calm and clear skies, sometimes 10 to 20 miles in diameter, around 
which winds and rain whirl violently 


In direction, it is following one of 
the hurricane tracks which vary with 
the month of occurrence. During 
August, September and October, 
most of them start westward across 
the Atlantic, swinging more and more 
to the north and then northeast. (The 
great Galveston storm that took 6000 
lives in September, 1900, was born 
near the Cape Verde Islands in the 
Atlantic, passed south of Santo Do- 
mingo, crossed the western tip of 
Cuba, and might have gone north 
along the Atlantic but for a wall of 
high barometric pressure which de- 
flected it westward, almost parallel 
to the coast.) 


The widespread atmospheric un- 
rest caused by the big wind is noticed 


TABLE 1 


Hurricanes and Tropical Storms Affecting Gulf of Mexico, 1944-1951 


1944 | 1945 | 1946 | 1947 | 1948 | 1949 1950 | 1951 Total 


Tropical Storms Originating ir 
Hurricanes Originating in Gulf 
Tropical Storms Entering Gulf 
Hurricanes Entering Gulf 


0 
0 


otal 
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0 0 
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on the Weather Bureau’s charts. A 
plane from a unit of the world-wide 
Air Weather Service goes out to in- 
remains to scout and 
Around the 


teletype circuit goes the first official 


vestigate and 


probe the big wind 
word on Hurricane Alice—-so-named 
under the phonetic alphabet used in 
radio communication because 
it is the first hurricane of the year 
Feminine names are to be used for 
the first time this year to identify 
When the plane returns 
to base, another replaces it. From 
until the big wind blows itself 


voice 


hurricanes 


now 
to death it will be 
weather plane—a buzzing gnat dog- 
ging a mad bull elephant 


hounded by a 


Radar In Action. Now the hurricane 


TABLE 2 
U. S. Losses in Tropical Storms 


rotal 

Property 

Damage 
131,153,000 2108 
60,910,000 404 
257,333,050 663 
296,924, 100 107 
253,700,000 69 


Total Loss 
of Life 
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Roy C. Jorgensen, research engineer in The Dow Chemical Company 
Electrochemical Engineering department, suggests that a basic radar 
network such as the one represented here would improve safety and 
efficiency at all Gulf Coast installations by pinpointing a hurricane 


00 miles away 
This 


is the war-born weather sleuth which, 


‘ harges at the coast, 


and enters the vision of radar 
in sufficient numbers and if strategic- 
ally located chart 
the movement, direction and speed ol 
furnish the 
Bureau with enough addi- 


could so closely 


the big winds as to 
Weather 
tional information to guarantee max- 
imum efficiency and security for on- 


shore installations. But there is not 
now sufficient radar, so many a plant 
begins the expensive shutting-in pro 
cedure 

Notable among the plants which 
might remain in full production dur- 
ing the storm threat are those of 
The Dow Chemical Company at Free- 
port, which has the largest radar set 
of those now in constant operation 
Others 
are at Brownsville, operateu by the 
Weather Bureau; Corpus Christi, fur- 
nished by Texas A. and I. College, 


maintained by the Central Power and 


on the Gulf Coast periphery 


Light Company, and with observation 


FIGURE 2 


also needed 


by the Weather Bureau; Victoria, 
furnished by Copano Research Foun- 
dation, with observation by the 
Weather 
owned and operated by the Weather 
Bureau; Gainesville, Fla., operated by 


the University of Florida on govern- 


Bureau; Burrwood, La., 


ment contract; Miami, owned by the 
Weather Bureau; and Tampa, owned 
by the Weather 

The Weather Bureau plans to put 


in operation at Miami before the ap- 


Bureau 


proaching hurricane season an im- 
proved set with an operating range of 
approximately 200 miles. Similar sets 
installed 
Brownsville and Burrwood. It is un- 


will be before next fall at 
derstood that a very large set having 


approximately | million watt power 
will be in operation during the com- 
ing hurricane season at the University 


of Miami 
tions are part of a Weather Bureau 


These additional installa- 


program to expand radar coverage of 
the Gulf Coast and inland areas, and 
are to be made despite a recent re- 


almost anywhere in the Gulf. An important missing link in the existing 
radar chain is at Merida on Mexico’s Yucatan Peninsula. Another blind 
spot is between Burrwood and Miami. A weather ship in the Gulf is 


duction in funds which constitutes a 
serious blow to the bureau’s plans for 


a better hurricane network 


Case Histories. }he value to each of 
these locations of a radar set, but the 
inadequacy of the chain as a whole 
to the 
Gulf Coast, can be illustrated by the 


storm defense of the entire 
two storms. During 


1949 the Weather 


a tropical storm 


case histories of 
the summer of 
Bureau reported 
within 100 miles of the Texas coast 
Without radar, the Dow plants would 
have been at least partially closed 
down. But the radar showed only 
rain squalls in a closed circulation 
confirming the Weather Bureau re- 
port that this was a tropical storm 
with no evidence of the spiral hurri- 
like that in Figure | 
Che plants continued full production, 


cane pattern 


saving thousands of dollars. 


On October 2 of the same year a 


many 


storm suddenly appeared just west of 


the Yucatan Peninsula. It was in a 








DO THESE 


PRODUCTS FIT INTO 
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NATURAL GASOLINE 
PROPANE 
ISO-BUTANE 
BUTANE 
ISO-PENTANE 
NORMAL PENTANE 
HEXANE 

HEPTANE 

HEAVY NAPHTHA 
STA-VOL-ENE 





FIGURE 3 





FIGURE 4 


The antenna for the Dow set, originally 36 feet above sea level (left), was raised to 107 feet and enclosed in a fiber glass and plastic 


FIGURE 5 


Control panel of Dow radar set (left), On extreme right of panel is 
Type ‘A’ scope, which gives distance and comparable intensities of 
rainstorms. Two PPI (plan position indicator) scopes at right center and 
upper left of panel give range and direction of rain areas with refer 


position to ravage the Mexican coast 
and was less than 500 miles south of 
was 


Texas oil installations—yet it 


completely out of range of all radar 


This blind spot, and others in the 
radar network, could be removed by 
addition of and the 
strengthening of others. Figure 2 con- 


veys the suggestion of Roy C. Jorgen- 


several stations 


sen, research engineer in Dow’s elec- 
trochemical engineering department, 
as to how the Gulf could be almost 
completely blanketed with radar 

lo be effective, each unit in the 
radar chain would have to operate on 
the same principles of mutual assist- 
the Weather 

Radar 


other 


ance with Bureau as 


the Dow set was installed at 


alter many 


Dow protective 


measures were considered during 


1945-47 and discarded as being in- 


dome (right) to protect it from high winds. 


adequate to the needs of the com- 
pany’s Freeport installations, which 
are unusually vulnerable. The micro- 
barometric survey, an extension of the 
old technique of watching the barom- 
eter, was held to be insufficiently ad- 
observations, 


vanced. Microseismic 
which consist of recording and ana- 
lyzing earth vibrations caused by storm 
waves, were considered to hold little 
promise on the Gulf Coast because 
of the geological formation of the area 
More favor Feries 
Method, which utilizes triangula- 
tion from simultaneous radio bearings 


was show n the 


of lightning static impulses from the 
storm. This system required several 
observation stations and good coin- 
munications and coordination. Dow 
used the method for several years be- 


fore abandoning it in favor of radar. 


FIGURE 6 


ence to radar location. The irregular white arcs in the lower part of the 
photo at right represent radar reflections from bands of heavy rains. 
Sustained radar returns of this type have never been observed from any 
cause other than hurricane. 


Upon the advice of the Weather 
Bureau, Dow purchased a. trailer- 
mounted, war-surplus radar set and 
installed it under an agreement that 
all data obtained would be sent di- 
rectly to the Weather Bureau and re- 
leased to the public only through that 
agency. The set was installed about 
a half mile from the open Gulf on 
land about 36 feet above sea level 
(Figure 3). Later it was moved to 
another building (Figure 4) and its 
eight-foot diameter, spun aluminum 
parabolic reflector raised to 107 feet 
and 


fiber glass and plastic dome for pro- 


above sea level enclosed in a 


tection from high winds 
Radar Principle. Basically, a radar 
set includes a transmitter, a parabolic 


reflector used in both sending and re- 
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Here’s the only tool 


you need to exactly 
calibrate the control system 


Only one simple adjustment with a standard 4 in. wrench 
exactly calibrates the control system in a Bristol Series 
500 Air-Operated Control] System. 

That’s because the control units and parts are so ac- 
curately designed and the manufacturing tolerances so 
closely controlled that the control system can be com- 
pletely disassembled and after being reassembled, even 
with replacement parts, can be exactly calibrated by only 
one simple adjustment. ' 

No wonder a Bristol Series 500 Controller is the sim- 
plest and easiest control system on the market to service. 

Write for Bulletin A120 for full details. THE BRISTOL 
COMPANY. 111 Bristol Road, Waterbury 20, Conn 


Strip and round chart Electronic Dynamaster Air-Operated 
Controllers are also available. 


of Sraduityy 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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EIGHT FOOT RADIAL DRILL at Alco’s expanded Dunkirk 
plant has multiple head for the precision drilling or reaming 
of several holes simultaneously. Special machines like this, 
many of them Alco-designed, all of them operated by veteran 
craftsmen, are an important part of the Alco method of pro- 
ducing economical, effective answers to the toughest of metal- 
fabricating problems. 


ALCO engineers and craftsmen provide... 





Answers to 


Through many years of working closely with engineers of petroleum, chemical, 
power and manufacturing companies all over the world, Alco has developed economical, 








effective methods of solving new industrial problems. 

The first step is a thorough exchange of ideas between the client’s production engineers 

and Alco’s designers and mechanical engineers. Then, Alco prepares complete design details 
and fabrication specifications, leaving the client’s engineers free to concentrate on fundamentals. 
Finally, veteran Alco craftsmen fabricate the finished product. 


Result: substantial savings to the client in original equipment costs and, 

frequently, in subsequent operating costs. 

Next time you have a metal-fabricating problem—a problem that calls for specialized 
equipment or new ways to speed up production—we invite you to let Aleo work out the answer. 
Contact your nearest Aleo Products Sales Engineer at New York, Chicago, Los Angeles, 

Kansas City, Houston, Tulsa, Beaumont, or write direct to Dunkirk, N. Y. 





a 


— - 


NEW POZA RICA NATURAL GASOLINE PLANT, part of Mex- 
ico’s growing petroleum industry, uses Alco heat exchangers 
in many processing steps—plus Alco flash-tower heaters, depro- 
panizer condensers, depropanizer feed heaters, depropanizer bot- 
tom coolers and other related units. Operated by Petroleos 
Mexicanos to meet the needs of Mexico City, the new plant can 
produce with its Alco equipment approximately 168,000 gallons 
of natural gasoline per da) 


NICKEL-PLATED STEEL PIPE for an im- 
portant project had to be produced to 
meet a tight schedule and the most exact 
plant at 

ive the 
they have 


ing specifications. With special production 
facilities and the concentrated efforts of 


skilled designers, engineers and crafts twin 
men, Alco met the quality requirements 
—and made deliveries to the customer on 
time. Here a 20-ft length, 30-in. in dia 
meter is being lowered into one of Alco’s 
huge vertical plating tanks. 


and stainless 


ALCO AIRCOOLERS will handle about 
80 per cent of the cooling load at the 
Celanese Corporation’s new chemical 
Pampa, 
plant’s individual 
11-ft 
driven, the other vent-gas-turbine driven), 
removable exchanger heads, tube bundles 
that slide out on their channel frames, 


Texas. 


steel 


equipment is exposed to process liquid 


“FLEX-TUBE” EVAPORATORS at the Manila Electric Com. 
pany’s Rockwell Station, Manila, P. I., can produce approxi 
mately 5000 pounds per hour net vapor with no more than 
1 ppm of impurities when water concentration in the shell is 
no more than 1500 ppm. With its patented Flex-Tube construc 
tion, this unique Alco evaporator offers industry the onl) 
positive-acting thermomechanical descaling device for straight 
tube installation. 


TWIN TRUNK MAINS of Alco steel pipe 
60 in., 54 in. and 48 in. in diameter, with 
wall thicknesses of !4 in. and 7/16 in., 
were installed by the city of Philadelphia 
to replace smaller cast iron mains. Fabri 

cated on huge bending rolls and welding 
machines at Alco’s Dunkirk plant, they 
are typical of the many miles of special 
steel piping furnished by Alco over the 
years for many of the largest municipal 
and industrial water supply systems. 


Designed to 
problems, 


fans (one motor 


parts wherever the 





New Industrial Problems 








ALCO 


ALCO PRODUCTS DIVISION 
AMERICAN LOCOMOTIVE COMPANY + DUNKIRK, NEW YORK 
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FIGURE 7. This sketch shows how the earth's 

curvature limits the detection distances of 

radar. The beam from radar station at left 

indicates the height required for an object 
to be reflected 








ceiving, a special receiver, and an 


indicator (Figure 5). In principle, it 
is an echo device which transmits 
radio waves and records their return, 
much as a man who shouts at a cliff 
in certain locations and estimates its 
distance by measuring the time re- 
quired for the echo to return. After 
the radar emits a pulse of radio 
waves, which travel at 186,300 miles 


per second, the electronic circuits 


translate the returning echo into a 
spot of light on the scope representa- 
tive of the echoing object’s distance 
and direction from the radar. 

An object need not be opaque to 
radio waves in order to produce an 
echo. Just as a pane of glass may 
admit light and reflect light at the 
same time, so may an object produce 
a radio echo and still transmit a large 
percentage of the signal. This is the 





Jorgensen demonstrates the method of plotting a rain area 


key to radar’s usefulness in storm de- 
tection. Hurricanes are always ac- 
companied by rain, and rain produces 
a radar echo. The irregular white 
arcs shown on Figure 6 represent 
radar reflections from bands of heavy 
rains. Sustained returns of this type 
have never been observed from any 
cause other than hurricanes. 

Factors determining maximum dis- 
tance of a radar beam are the size of 
the antenna, power output, receiver 
sensitivity, weather conditions and— 
most of all—the curvature of the 
earth (Figure 7). Thus, to be seen by 
the Dow set, an object 100 miles 
away must be at least 4000 feet up; 
an object 200 miles off must be 18,000 
feet up; and 300 miles away, 38,000 
feet. It is generally agreed that a 
hurricane may rise to 50,000 feet, but 
since the maximum height at which 
water drops or ice crystals are present 
is probably somewhat less, Jorgensen 
believes that no radar located on 
the ground will normally be able to 
detect a hurricane at ranges much in 
excess of 300 miles. Moreover, beyond 
the 300-mile range the radar beam 
would attain such heights as to over- 
shoot any hurricane. 


(First of Two Parts) 
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HEAT EXCHANGER EFFICIENCY 
RESTORED BY DOWELL SERVICE 


Scale deposits removed by chemistry without dismantling 


equipment... without production shut-down 





When scale and sludge accumulate on your heat transfer equip- 
ment, there’s bound to be a reduction in efficiency with an increase 
in operating costs. 

The Dowell method of removing scale and sludge by chemistry has 
been accepted by thousands of plant operators as a fast, safe and 
economical way to help restore efficiency to equipment. 

Dowell was recently called upon to clean three badly fouled heat 
exchangers in a refinery. Dowell engineers pumped liquid solvents 
into the areas of the exchangers to be cleaned. Then, after suffi- 
cient reaction time, the spent solutions were flushed from the 
units, along with the sludge accumulations. After cleaning, one 
unit could carry the load previously carried by all three. 


The Dowell method is fast and economical because solvents are 


DOWELL SERVICE 


pumped into equipment through regular connections without 
dismantling. Many types of equipment can be cleaned while in 
operation. No special devices or rig-ups are needed. It’s efficient, 
too, because these solvents reach wherever steam and water flow. 
Even the most complicated heat transfer surfaces —angles, curves, 
piping—have been cleaned effectively in this manner. 
Furthermore, Dowell furnishes the trained personnel, the truck- 
mounted tanks, pumps, heaters, mixers and control equipment 
to do the job. 

What's your cleaning problem? Dowell engineers will be glad to 
talk with you about better, faster and more economical ways to 
clean your equipment. Contact your nearest Dowell office today, 


Or, write directly to Tulsa, Dept. F-12, 


DOWELL 


Over 100 Offices to Serve You with Chemical Cleaning for: 


Boilers « Condensers « Heat Exchangers 


Process Equipment e« Evaporators « 


Chemical Services for Oil, Gas and Water Wells 


e Cooling Systems 
Pipe Lines « Piping Systems « Gas Washers « Process Towers 


Filter Beds e« Tanks 


A Service Subsidiary of 
’ THE DOW CHEMICAL COMPANY 


DOWELL INCORPORATED - TULSA 1, OKLAHOMA 
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You Brown & Root fellers sure make the fur fly | 


Farmers and Board Chairmen, too. are 
amazed at the 
& Root projects. But, to Brown & Root, 


fast—economical completion is good busi- 


rapid progress of Brown 


ness... it’s why successful clients have 
continued to award repeat contracts to 


our company. 


Brown & Root is an entirety, unique in 
its field... 
work, from process engineering through 


in that we can do all of our 


construction. 


We take pride in our projects and a real 
delight in probing for better methods in 


engineering and construction. 


These facts, plus almost 40 years ex- 
perience in heavy construction and en- 
gineering, can be of immeasurable benefit 
to you. 

If your company contemplates new con- 
struction or expansion ... a call will put 
Brown & Root experts at your disposal 


... no obligation, of course. 


BROWN & ROOT, Inc. &N jincets  ConsTruclbrs 


BO X 


CABLE ADDRESS 


BROWN.BILT 
Associate Companies 


BROWN ENGINEERING CORP e 


H oO Us Tf i a a 


BROWNBILT 


BROWN & ROOT MARINE OPERATORS INC. 


Petrole 








Largest Platformer Goes on Stream at Houston — 

The largest Platformer in commercial operation in the world recently went on stream at the 
Houston refinery of Shell Oil Company. The new UOP Platformer shown above has a design 
capacity of 16,000 barrels a day for motor fuel production and 13,000 barrels a day for aromatics 


(See more complete story below.) 


WHO'S Bu 


Shell Adds to Nation’s Output 
Of Benzene with New Platformer 


duction im Shell Ov 
UCOP Plat 

xtractive Dis 

wut 10 percent 
domestic output 

he new multimillion dollar 


_ I's Houston refiner 


produce 
products 
n gasoline 
devel ped, 
I iversal 


he largest 


UOP 


went on 


since the 
stream 
ars at 
installati 
rming units 
natics. Twe 


and Wil 


1 Gulf Publishing ¢ 


lding 


mingtor Calit were converted trom 
existing units. A fourth Platformer is 
built for Shell at Wood River, Il 
lhe unit's design charge rate of 16,000 
devoted to motor 


bei k 


barrels a day will be 


fuel production 


Blaw-Knox Gets Contracts in 

McMurrey Refinery Expansion 
\ modernization and expansion | 

grat t increase thrupi and vield 


McM rrey Refining 


lexas, refinery 


mpany Publication 


McMurrey Expansion Project 
Heads ODM’s Write-Off List 


(one ot 
proved f 
Office ot 


the largest oil projects ay 
ir rapid tax amortization on the 

Defense Mobilization’s latest 
list is the alkylate expansion project of 
McMurrey Refining Company, Tylet 
lexas. The company had $1,927,550 ces 
tified at 100 percent; $897,600 at 45 per 
cent and $13,900 at 15 percent 

Other 
dustries 


projects m oil and related im 
granted ODM approval, wit! 
type of facility, amount 


fed and tax write-off rate 


location, certi 

Pennzoil Company Rouseville, Pa 
petroleum refining, $1.5 million, 45 per 
cent 

Standard Oil Company (Ohio)—Lima, 
petroleum refining, $372,000, 40 percent 
$53,000, 65 percent 

Phillips 
yvoria County, 
ing, $90,800, 75 percent 


Petroleum Company—Bra 
Texas, petroleum refin 
rennessee Production Company 
Nueces County, Texas, natural gasoline, 
butanes and propanes, $54,890, 25 per- 

cent; $1,916,620, 65 percent 
Company—Los Angeles, 
petroleum refining, $356,000, 65 percent 

Rothschild Oil Company—Santa Fe 
Springs, Calif., petroleum refining, $194, 
300, 65 percent; $25,500, 40 percent 
Petroleum Company 
ounty, Texas, natural gasoline 
processing, $1,160,000, 65 percent; $184, 
000, 40 percent 

Skelly Oil Company—Lea County, N 
M., natural gasoline processing, $2,570, 
000, 65 percent; $392,000, 40 percent 


The Texas 


Cities Service 


(saines ( 


Rumors Say Polyethylene Plant 
Will Be Built in Lake Charles 


American Petrochemical Corporation, 
a 50-50 venture of Cities Service Oil 
Company and Firestone, has been cited 
by speculation as the next entrant in an 
unofficial race to build polyethylene 
Not yet in operation, American 
Petrochemical had obtained a $20 mil 
hon fast tax write-off certificate to pr 
duce “ethylene and other chemicals” in 
the Lake Charles, La., area. Last year 
it canceled the original certificate and 
drew one for $26,640,000 for vinyl and 
ethyl facilities in the 
location 
Simultaneously with the speculation 
about the American Petrochemical move, 
there been reports of a three-way 
tug among Monsanto 
Chemical Company regarding the choice 
for polyethylene construction 
announced by the company 
American 


s aid to 


facilities 


chloride Sane 


have 


groups within 


Petrechemical rumors 
from two sources: 1 


arise ) 
company is one ot 


ports that the 
domestic firms which have closed 

use a polyethylene process pat 
Imperial Chemical Industries, 
Kneland, and 2) Ameri 
hemical’s failure to follow 
with further information on 


activity on its Lake Charles project 


Pan-Am Southern Operating 
New Coking Unit at Destrehan 


unit ha been placed 

Par Southern Cory i 
Destrehan, La., refinery N« 
4 company publi ation 

It the unit was the 





Pan American Refining Verifies 
New East Coast Refinery Plan 


’an American Refining Corporation 
as confirmed the fact that it is actively 
level ping possible plant sites tor a new 
refinery on the Fast Coast 

At the present time options have been 

obtained completely covering two sites 
and the company is in the process of ob 
taining options on a third site. These 
sites are located near Pedricktown, N 
I. on the Delaware River; Talbot 
County on the eastern shore of Mary 
land; and Portsmouth, R. I n Narra 
ansett Bay near Providence 

Applications regarding the new re 
finery have been made to the Petroleum 
Administration for Defense and to the 

Office of Defense Mobilization. Since a 
final decision as to the site has not been 
made, engineering design work has not 
een started. However, it is estimated 
+} 


it the refinery will cost in e neigl 


hberhood of $20,000,000 to construct, and 


will process about 25,000 harrels 
! 


ide ! a strean lay 


Kellogg Gets Contract for 
Texaco’s Amarillo Expansion 


The Texas Company has awarded a 
multimillion dollar contract to The M 
W. Kelloge Company in connection 
with the complete modernization of 
lexaco’s Amarillo, Texas, refinery. The 
urrent cap of the refinery will 
practically be doubled im the over all 
program, In addition to the equipment 

ider contract to Kellogg, other mayor 
processing equipment is scheduled. Cost 


acity 


f new equipment and revamping t 
mplete the renovation is estimated at 
veral million dollars 
Kellogg-designed units will ins luce 
rude distillation, delayed coking, Ortho 

flow fluid catalytic cracking and ita 

lytic polymerization. The fit are 
ntegrated int a combinatior 

ximate capacity barrels a « 
crude distillation, 15,500; delave: 

ine 1600: cat cracking, 6000. The 


| 


unit is rated at 470 barrels a day 


Warren Petroleum Decides to 
Enter Petrochemical Field 


Wear n Petroleum Cort 

authorized by its be d of directors 
‘ t into the ) v4 n 1 field 
Lhe poration will ] 
Warrengas terminal 
Ship Channel It is expe 


by January 1954 


aS 


Shell Ammonia Plant Nears Completion — 

With towers already on foundations and other structures partly finished, a new ammonia plant 
for Shell Chemical Corporation is well on its way to completion. When completed late this 
summer, the new plant will include several unique features resulting in both economy and 
efficiency of operation 

One in particular is the synthesis-gas reformer which operates at higher than customary 
pressures. Since natural gas is usually available under pressure, the method conserves this energy, 
thus reducing the pressure load required in the later ammonia-synthesis stage. Design capacity of 
the plant is over 150 tons of anhydrous ammonia daily 


ical held followed improvements which P , ; ini 
ts \ remier Oil Refining S 
have been developed at Warren's re . . ng tarts 
search laboratory in the oxidation proc- Construction of Cat Cracker 
ess on which the corporation has held , 
, Construction has been started on a 
new catalytic cracking unit at Premier 
Onl Refining Company's Fort Worth, 
Texas, refinery. The $2 million moderni 
zation als« pr vides tor a gas concen- 
D tration it and polymerization unit 
convert either propane The ec: racker will handle 3000 bar 
butane, or their mixtures, into pen 
1s 1 
taerythritol. Plant design calls for Premier constructed a 1750-barrel-a 
annual production of approximately day plattormer at this refinery in 195] 
million pounds of pentaerythritol; 4 mil With ti 
t 
' . nethy! alcohol ? 
pound . on aa hol and crackin init, Premier will have five 
t Pp unis t icetaldehvde 


patents for some time The improves 
process has been tested for a consider 
ible period in a pilot plant in the labo 


n oxidation process 


rels ol crude daily 


»5 


é installatior t the new cat 


major processes in the production of 
motor gasoline: crude topping, thermal 
cracking, catalytic cracking, catalyti 


Completion Date Scheduled polymerization and platforming 
For New Orleans Ammonia Unit Refinery Engineering Company, Tulsa, 


ee has been awarded the contract, with 
Expectations are that the $55 million a completion date of next March 31 
ammoma plant under construction for 


American Cyanamid Company at New . . 
Orleans will be scanned 4 arly m 1954 Oil Shale Projects Get Boost 
The plant will produce in addition t In Fight for Additional Funds 
ammonia: acetylene, sulfuric and hydro H . 
icids and ammonium sultate and y coe , 
crvl iitrile Natural vas will he used that sunds would be restored sof Opera 
. ' , " tion of the oil shale demonstration plant 
at Rifle Colo., and the Laramie, Wy 
synthetic liquid fuels research plant 


With Senator Millikin (R., Colo.) throw 
Humble Para-Xylene Plant Uses 3h; NApport behind the restoration 


Humble-Developed Process of funds, Bureau of Mines synthetic 

- tuels officials were expressing optimism 

An item in the May, 1953, issue (page shat the aoverament’s oll shale program 
105) of Perroteum ReFIner may have would be kept alive 

left the completely erroneous impression Earlier in the month, Senator Hunt 

that Humble Oil & Refining Company's )., Wyo.) had introduced an amend 


lant is using a Stand ment to the House-approved Interio 
pt 
¢ 


were brightening last month 


i prime raw material at the plant 


mpany of ¢ alifornia process Department appropriations bill to re 
store $476,800 for operation of the Lara 
’ plant t th he said that the 
ss developed by Humble engineers me plat \ ‘ he said at tn 
laboratory ‘ leer t supplement 


the new Humble plant ts a 


confusion may have come about 
. operation 


, ' 
} t os licensing az é l t ‘ 
© CrOss-nCens agreemen fureau officials have indicated that 1f 


ux 


ween Humble and Standard which Laramie funds are not restored they 
F 


ides r the exchange of imtorma may move some of Laramie facilities to 
n their two processes Rifle so research can be continued, even 
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Designers and constructors of all types of petroleum refining and 
petrochemical processing units. Complete engineering facilities at: — 


PARIS NEW YORK ST. CATHARINES, ONTARIO HOUSTON, TEXAS 





convinced 
unds for the 
nation 
before 
current fiscal eal 


le 


New Coking Unit Proposed for 
Sunray Oil’s Oklahoma Refinery 


Sunray Ohl Cory 
construction of a new 
a-dav coking unit at its 
at Duncan, Okla. it announced a 
the recent annual meeting. The pro 
posed coking plant, to be built in connec 
cracking 
250 to 


oration ws planning 
6000-9000- barrel 
Sunray refinery 


was 


refinery 
1) tons 
addition 
new plant 


tion with the catalytic 

at Sunray, will produce 
ol petroleum coke per day In 
to the coke production the 
will produce coker gasoline and coker 
gas oil which will be charged back int 
cracking unit to pro 
7000 barrels a day of 


Sunray's catalytic 
duce trom 4800 to 


pipe line produc ts 


Allied Chemical Division Will 
Add to Baton Rouge Facilities 


important additions to its 
taton Rouge, La. works heen 
announced by the General Chemical di 
Allied Chemical & Dvye ( orpora 


plants have been erected by 


lwo more 
have 


vision 
tion. Large 
the division for the production of sul 
furic acid and trifluorochloroethylene 
The new facilities mark the company's 
seventh major expansion at Baton Rouge 
since 1945 when an anhydrous hydro 
fluoric acid plant was erected 

scheduled 
1953. Its 
General's 


The new sulfuric plant ts 
for operation by the end of 
output used to supply 
own increased chemical production de 
Baton Rouge and other South 
those of major 
Csulf State 


will be 


mands at 
ern works, as 
industrial 
area 


well as 
consumers im the 


he trifluorochloroethylene plant will 
utilize a new process developed by Gen 
and 
become a 


research enginect 
will part 
facilities erected 
past tew 

fluorine com 


eral Chemical’s 
ing departments. It 
of the division's other 
ut Baton Rouge in the 


for production ot organ 


years 


pounds 


Pure Signs for Alkylate Unit; 
PAD Says Many More Needed 


authorized by Congress for 
alkylate 
was a step closer last month with agree 
American Mineral Spirits Com 
1450-barrel-a-day 

Pure Ov 
refinery The con 
Armed 


Agency, 


The goal 


i 31,000-barrel-a-day expansion 
ment of 
pany te construct a 
alkylation plant at The Com 
pany's Toledo, Ohio 
being processed by the 
Petr 


administers the $80 


tract 1s 


| 
Services leum Purchasing 


which millon 
d by ¢ neress t 
Contracts | id been «1 


bastert States Petr 


Amerada to Practice Conservation — 


All major equipment of Amerada Petroleum Corporation’s new packaged gasoline plant is 
mounted on one skid, which not only adds structurally but it minimizes field erection and labor 


requirements. 


Fabricated and assembled by Moorlane Company, the unit will be used by Amerada to recover 
natural gasoline from 2.5 Mmcf per day of wet gas available from production in the inaccessible 
bayou country of Lake Chicot, La. Use of the skid resulted in the construction of a compact, 
portable unit which could easily be moved if future production warranted with maximum recovery 


of the initial investment. 


2226-barrel-a-day capacity; Globe Oil & 
ompany, 1347-bharrel-a-day 
and Sunray Oijl Corporation, 
1550-barrel-a-day capacity. This would 
give a total of 6573 barrels a day. PAD 
explained, however, that only the East 
ern States unit is considered to be oper 
ating at maximum capacity and the 
others could each boost output 100 to 
200 barrels a day by bringing in out 
side feedstock, if necessary. PAD 
still “a long way to go” in 
desired expansion 


Refining ¢ 
capacity; 


said 
there is 


reaching the 


Prichard Given Contract for 
Signal Natural Gasoline Unit 


Contract for the engineering, design 
and construction of Signal Oil and Gas 
Company's new natural gasoline plant 
at Tioga, N. D., has awarded to 
| k Pritchard and 

Actual construction of the $15 mil 
lion project is scheduled to start early 
plant will be deigned 
Mimect. of gas per 

Beaver Lodge-Tioga fields 
However, until crude oil pipe line facili 
about one-third 
available 


he en 
Company 


this summer. The 

treat eventually 65 
dav trom the 
ties are installed, only 


of this volume of gas will be 


General Petroleum Completes 
New Administration Building 


Construction of a new Administration 
Building at General Petroleum Corpora 
tion’s Torrance, Calif., refinery has been 
completed. The building contains 77 in 
dividual offices and will house the 
and administrative 


com 

pany S engineering 

pers nnel 
The 32,500 


erected at a « st of overt 


building 
$500,000 


square-toot was 


Sohio Awards Contracts for 
Construction at Ohio Plants 


Contracts totaling $300,000 for 
construction at its Cleveland and Lima, 
Ohio, refineries have been let by The 
Standard Oil Company (Ohio). Arthur 
G. McKee was given a contract for con 
struction of a continuous naphtha and 
kerosine-treating plant at the company’s 
No. 1 refinery at Cleveland. McKee was 
also awarded a contract for construc 
tion of tankage at the company's Lima 
plant. Work is to start as soon as pos 
sible on the two projects 

A $16,000 contract Indus 
trial Construction Company, Inc., for 
construction of dikes, grading and sim 
ilar work at the Sohio products 
process-development laboratory in Cleve 
land 


new 


was let to 


and 


Cities Service Gasoline Plant 
Put in Operation at Blackwell 


gasoline plant of Cities Serv 
Blackwell, Okla 
The 


The new 
ice Oil Company 
has been placed in operation 
plant is designed to produce approxi 
mately 200,000 total liquids 
daily, including natural gas 
oline and I.P-Gas products. The project 
includes a pipe line for movement of 
products to the recently modernized 
Cities Service Ponca City 


near 
new 


gallons of 
isobutane, 


refinery at 


Indiana Standard to Build 
Para-Xylene Plant at Whiting 
Standard Oil Ce 


begin construction soon of 


manufacture para-xvlene 


(Indiana) wil 
a plant te 
The new plant 


mpany 
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Modern Safeguards —Brink’s for Money, Bailey for Process Materials 


Are Your Process Materials Guarded As Well? 


HERE’S HOW TO PREVENT SPOILAGE AND WASTE... 


i avoid waste of valuable process materials 
and finished products, process rates and condi- 
tions must be accurately measured and controlled. 
That's where Bailey Meters, Analyzers and Con- 


trollers can help you to improve the efficiency of 


your plant. 

‘Take flow for instance. Bailey Meter Company offers 
a complete line of flow measuring and controlling 
equipment for applications ranging all the way from 
high pressure steam to low pressure gas. We measure 


flow in pipes, open channels, ducts, furnaces, smelters, 


kilns, ovens, drvers. 


When you call Bailey Meter Company, you get the 
help of years of experience as well as recommenda- 
tions from a wide selection of measuring and con- 
trolling devices. 

Your local Bailey Engineer is as near as your tele- 
phone. He has the experience and the equipment 
up an effective guard for your 


necessary to set 


process materials, 


AREA TYPE FLOW METER 


Transmitter goes into 1, 2 or 4 inch 
pipe line like a valve and transmits 


flow measurements electrically to 


recorder in remote location 


Measures oil and other clear liquids 


under static pressures 


1043 IVANHOE 


up to 600 psi. Minimum 


range 0 to 1200 Ib per 
hour, maximum range 96,000 Ib per 


CLEVELAND 10, OHIO 


ROAD 


FLOW 
EVE 
* RATIO 


TEMPERATURE 
PRESSURE 
GAS ANALYSIS 


hour Process 


Coutrols 


1 Gulf Publishing Company Publication 





Who's Building 


will be at Standard’s refiner ‘ W t 
nh Ind and 1s expected t be in p 
eration by January 1, 19 Anticipated 
pr duction us 14,000,000 pounds per year 

Para-xylene, an aromati ydrocarbor 
hitherto obtained largely from coal tar, 
from petroleum by the process 
of hydrotorming, whicl 
chemical fractions to a mixture of 
ous aromatics. Standard has played a 
large part in the original development of 
the hydroforming process. Principal use 
of the product by the chemical industr 
is in the manufacture of the new syn 
thetic polyester fibers and polyester 
plastic film 

The Whiting plant for 


para-xylene from other aré 


1s made 
onverts certain 
vari 


pata x vlene 
separating 
hydrocarbons produced by hydro 
Badger 


mati 
forming is being engineered by 


Manufacturing ( ompany 


First New England Cat Cracker 
Will Start Operations Shortly 


The first catalytic cracking unit in 
New England, for 
quality gasoline and other products, will 


Standard 


production of hig! 


Ess 


Mass 


capacity I 


go on stream shortly at 


Oil Company's Everett refinery 
have a daily 


the refinery 


The unit will 
18,500 barrels, 
thruput capacity from 32,500 


Tarsiny 


crude t 


48,500 barrels a day 

Built by Foster-Wheeler Corporatio 
mbination thermal cra k 
15,000 bar 


it replaces ‘ 
ing unit with a capacity ol 


Other Everett 


project in the 
mpletion i 


rels daily 
modernization nearing < 


clude a lightends recovery plant, a gas 


compression plant, a fractionator and a 


7000-barrel-a-day rerun unit 


Shell of Canada Start Up 
New Petrochemical Plant 


oduction of two bast 
with the 
$3-$4 mil 


plant 


Canadian pr 


began last month 


chemicals 
official opening of the 
lion Montreal 


of Shell Oil 


new 


east pe trod he min al 


Company of Canada 
The plant is producing isopropyl al 
colhol and into the 


important 


will convert it 


equally chemical, acetone 


Isopropyl is important in the productior 


cosmetics 


of pharmaceuticals, medicines, 
and many other products 


International Refineries Puts 
$7 Million Refinery on Stream 
million refinery of Inter 


W re nshall, 


has gon n stream 


The new $7 
national Refineries, Inc., at 
Duluth, Minn., 


processing 


nea©r 
Canadian crude oil 


capacity f 11,500 


and 1s 
The unit has a daily 
barrels 

The ce mpany has a ten-year purchas 
tor Alberta with 
Company, Ltd., 


being extended trom 


ine contract crude 


Interprovincial Pipeline 
pipe line ts 


Wis., to 


whose 


Superior Sarnia, Unt 


BS 


Refinery Operators, Royalite 
Complete New Canadian Unit 


Latest installation of Refinery Oper 
ators Limited, Calgary Alta., under 
Royalite Oil Company 
is a unit at Coleville, Saskatch 
asphalts 


agreement witl 
Limited, 
‘ for processing oxidized 


new unit, which follows closely 
he recently completed 5000-barrel-a-day 
plant at the same site, began 
month. The topping 
operation, is processing 


d Canada 


topping 
operations this 
plant, y in 
fuel Rovalite’s ar 


Southern’ markets 


Second Refinery Expansion 
Announced for Edmonton Area 


McColl 


jlanned 


Frontenac Oil Company's 
extension to its $10 million 
ant in Edmonton, Canada, marks the 

ond major expansion set for that area 

the last few months 

Recently Imperial Ltd. ar 

unced plans for a $10 million project 
plant as an 
present re 
refinery operating in 
British-American 


Onl, 


will establish a lube 
on to its $25 million 
The other 
nton is that of 
ompany, Ltd 


Ek dme 
Onl ¢ 
McColl-Fror 


plant is 5500 barrels a day 


Present capacity of the 


tenac 


Plan to Give PAD Final Voice 
On Write-Offs Gets Opposition 


PAD 


write 


Under the present procedure, 


! 
makes recommendations on tax 
projects and the 


Mobilization makes 


approve or dis 


it appli itions for oil 
Office f Defense 
the final decision to 
approve. But a plan now under study 
at ODM, if adopted, would give PAD 
full authority to approve or disapprove 
applications 

This move is part of an over-all plan 
to remove ODM from 
phase of defense mobilization 
The plan ran into early disapproval 


when a PAD official suggested to ODM 


that it should consider discontinuing the 


“operations” 


rapid tax write-off program instead of 
merely making procedural changes. The 
official 
own views because 
McKay had not 
PAD 

Mc Kay 


eration 


emphasized he was voicing his 
Interior 
announced the 


indicated 


»ecretary 
official 
that 


( onsid- 


position. It was 


has the problem under 


Abadan Loss to Be Made Up 
With Present AIOC Expansions 


Angel 
Sol program te 
Abadan, Iran, argest in the 
world, is headed for When 
projects are completed 
by late they will practically make 
up the 500,000 barrels a day of capacity 
over the Abadan 


Iranian Oil Company's expan 


offset the loss of the 
refinery, | 
completion 
current expansior 


1955 


Iran took 
195] 
Construction has already 
“little Abadan” on the Indian 
A TOW believe it will be the 
biewest refinery in the Far East and the 
This 60,000 


lost when 
refinery in 
Started on a 
(ocean 
officials 


wreatest m Australasia 


barrel-a-day refinery at Kwinana will be 
on stream for production late in 1955 
Anglo-Iranian also has under con 
struction a refinery at Aden on the Red 
Sea. This refinery will have a capacity 
of 100,000 barrels a day when completed 
in 1954 
Other 
oul firm 
oul industiy are 
Grain in Kent, 
France, and Antwerp, 
In addition, Anglo-Iranian has 
pleted large expansion programs at its 
Grangemouth, Scotland, and 
Llandarcy, South Wales 


refineries built by the sritis! 

nationalization of Iran’s 

located on the Isle 
England; Dunkirk 


Jelgium 


since 


com 


refinery at 
its facilities at 


Kellogg to Make Available 
High-Octane Catalytic Process 


\ new reforming 
naphthas (low octane gasoline fractions) 
into high octane gasoline will be offered 
by The M. W Kellogg Company as a 
result of an agreement among Sinclair 
Refining Company, Baker and Company 
Inc., and Kellogg. The new process will 
employ the recently disclosed Baker 
was develope: 
h by Sinclan 


process tor the 


platinum catalyst, whic I 


through cooperative 


and Baker 


resear¢ 


cess for employ 


fixed-bed 


rhe new Kellogg pr 
ing the catalyst will be of the 
type of a new design specially developec 


for the Baker catalyst 


New Refinery Will Be Built by 
Royalite in British Columbia 


Royalite Oil] Company, a Canadiar 
independent, has announced it will con 
struct and operate a 5600-barrel-a-day 
refinery at Kamloops, B. C. The com 
pany will operate through a subsidiary, 
Royalite Products, Ltd 

lo be designed and built by Columbia 
Engineers, a company formed for the 
project, the refinery will be located on a 
150-acre site in the Brockelhurst district 

A crude oil distillation unit is the 
first stage. It is expected to be com- 
pleted by the end of 1953. A catalyti 
crackirg unit is expected to be in op- 
eration in about 18 months 


1 Plea Rejected, 2 Granted for 
Edmonton Gas Absorption Units 


The Alberta conservation board has 
rejected one application for a permit t 
build a gas absorption plant in the Fd 
monton, Canada, area and has granted 
two others 

The board rejected the application by 
Ltd., for a permit to build a 
$16.5 million unit. It approved applica 
tions for similar permits by Leduc 
Southern Absorption, Ltd., and Texac« 
Exploration Company. Cost of each of 
plants will be about $20 million 
obtain 


Barcam, 


these 
They will process natural gas to 

propane, butane and natural gasoline 
The Leduc Southern plant will be 
built adjacent to the McLeod Kavanagh 
Leduc oil field. Texaco Ex- 
serve the Wizard Lake 

Glen and Pigeon Lake areas 
New York inter 


463-acre site 


sector of the 
ploration will 
Bonnie 

Barcam, financed by 
ests, had already bought a 
for $250,000 in the 
Edmonton 


refinery area in the 


east part ot 
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What every petroleum 


engineer should know 
about NIAGARA PRESSURE-LEAF FILTERS 


Whether your filtration problem 
is in connection with dewaxing, re- 
moval of contact clays, waste dis- 
posal, lube oil additives, slop oil 
recovery, oil field flooding, or one 
of many other possible applications 

the chances are that a Niagara 
Pressure-Leaf Filter can do the 
job better. 

If you want to remove solids 
from liquids, recover clear liquid, 
dry solids, or both—and do it with 
low operating and maintenance 
cost—inelude Niagara Filters in 
your preliminary planning. 

Think what you can do, produe- 
tion-wise, with a filter that fits 
nicely into continuous or batch 


operation, and gives you: 


@ Complete filtrate clarity. 


Rapid solids discharge in dry 
or slurried form. 

All-metal or cloth-covered 
leaves with bottom drainage 
Downtime as low as 10 minutes 
between filtration cycles. 
Capacity as high as 2,000 BPH 
in one compact unit. 
Excellent cake-washing char- 
acteristics. 

Totally enclosed, leak proof 
construction, 

Fabricated construction to 
ASME-API requirements. 
Low original cost in steel or 
alloy s. 

Low-cost jacketing or special 
linings. 


om 
se 


~ 


—Say | 


~~ 


at 
rks 


» 
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A FILTER like this Niagara Style “H" can 
remove minute impurities from recycled 
streams, at rates up to 2,000 BPH. Solids 
are removed from filter in 5 to 10 minutes 
for recovery or disposal. 


YOU CAN TEST modern pressure-leof fil 
tration, under controlled conditions, with 
accurate scale model Niagara pilot plant 
filters, for rent in vorious sizes and styles 


We invite your inquiries, There's an ex- 
perenne ed Niagara man near vou, re ady 
to help vou. Leven if vou haven't an im- 
mediate application, send for Niagara 
literature for your file so vow U be pre 
pared Do it today 


NIAGARA FILTER Division, American Machine and Metals, Inc 
3115 Main St., Buffalo 14, N. Y. 


Please send information on Niagara I ilters 


DIVISION. .,,.... 
AMERICAN MACHINE AND METALS, INC. iui 


( ompany 


Engineering and Sales Office: 3115 Main St., Buffalo 14, N. Y. 


(When writing, please use above address) 
Factory: East Moline, Illinois Zone State 
IN EUROPE: Niagara Filters Europe, 36 Leidsegracht, Amsterdam-C, Holland 


Address 
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View of Tennessee Eastman Company's steam reforming plant for the production of synthetic gas at Longview, Texas. Partial combustion offers an 
alternate route to synthesis gas production from methane 


The Use of Oxygen in the Petrochemical Industry 


Part I. Basic considerations and commercial partial combustion processes 


® Chemical advantages 


* Thermal advantages 


* Reaction thermodynamics 


Peter W. Sherwood, 


( han si} Enaineer 


UTILIZATION O} 
has been on the horizon of the petro 
chemical industries since the end of 
World War Il. During the late forties, 
it found its first significant application 
in the gasoline synthesis plant of Cat 
thage Hydrocol Company at Browns 
ville, Texas. During this period, it was 
also incorporated into the, now inop 
erative, plant of McCarthy Chemical 
Company (Winnie, Texas) for the pro 
com 


tonnage oxygen 


duction of oxygenated organi 
pounds 

However, it was not until the latter 
part of 1952 that this important new 
te« hnique finally came into its own 


Petrochemical plants utilizing oxygen 


OO 


whi h have now hegun operation or are 
in their construction stages, are begin- 
ning to constitute an impressive list. 

In point of chronology. the list of 
new plants is headed by the acetylene- 
from-methane installations of Carbide 
and Carbon Chemicals Company and 
of Monsanto Chemical Company, both 
located at Texas City. 

Now under construction is a third 
acetylene plant utilizing the partial 
combustion of methane. This unit will 
be operated by American Cyanamid 
Louisiana. It is being 
erected by Chemical Construction 
Company. which has acquired license 
to the for acetylene 


Company in 


Sachsse process 


production. which will be discussed 
below. 

Partial oxidation processes for the 
conversion of natural gas to acetylene 
have to meet the competition of the 
classical carbide route to acetylene. 
and of the methane cracking processes 
based on thermal and electric discharge 
methods. The literature contains a num- 
her of economic comparisons of the 
various approaches. In general, it is 
shown that partial combustion proc- 
esses are not the least expensive route 
to acetylene production. 

Nevertheless, it must be noted that 
all but one of the existing plants for 
the large-scale manufacture of acety 





lene from methane involve the use of 
tonnage oxygen as one of the reactants. 
The reason for this apparent paradox 
is to be found in the important influ 
ence which the utilization of byproduct 
synthesis carbon monoxide 
and hydrogen) bears on the economics 
of the acetylene generation process. 


(1.e, 


gas 


American Cyanamid Company has 
already announced that it will employ 
the by-product synthesis gas at its 
Louisiana acetylene plant for the pro 
duction of ammonia. Similarly, Car- 
bide and Carbon Chemicals Company 
employs the carbon monoxide-hydro 
mixture, which is obtained from 
its acetylene unit. as one of its sources 


ven 


for methanol. 

An agreement entered by 
Monsanto Chemical Company provides 
for the sale of the by-product synthesis 
gas formed at its new acetylene plant. 
The purchaser, Heyden Chemical Com- 
pany, will utilize the carbon monoxide- 
hydrogen mixture in a methanol plant 
to be erected in the vicinity of Texas 
City. 

Aside from the Brownsville installa- 
tion, plants for the sole produc tion of 
oxygen are 


recently 


means of 
the industry. The 
high-pressure 


synthesis gas by 
something new in 
development of new 
processes have now made this an im- 
portant approach. Announcement has 
already been made by three companies 
which will employ the reaction of oxy 
gen with methane for the production 
of synthesis gas in projected ammonia 
plants. 

Deere and Company's plant, to be 
located at Pryor, Okla., is planned for 
a daily output of 180 tons ammonia 
Another nitrogen fixation plant, to be 
built by Spencer Chemical Company 
at Vicksburg, Miss.. will utilize oxy 
gen in its water gas production stage. 
Design capacity of this installation is 
200 tons per day ammonia. 

W. R. Grace & Company. a new 
comer in the petrochemical field, will 
follow the lead of Spencer Chemical 
and Deere. Its plant, to be erected at 
Memphis, Tenn., will produce 250 tons 
per day ammonia. Oxygen will be used 
for the primary conversion of natural 
vas to carbon monoxide and hydrogen. 

These are the pioneer plants among 


petrochemical users of oxygen. Their 
the 


efforts are wedge in a 
field 


mayor 


opening 
become a 


the 


which 
factor 


promises lo 
throughout petro 
chemical industries 


Advantages of Oxygen Utilization 
The 


chemical 


in the 
justified 


use of oxygen 
industries must be 


petro 


by improvements of a chemical and 
thermal nature. In almost every 
competitive methods are available 


case, 
which can accomplish the same con 
Jen 
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prpPpany 


version. The use of must be 
predicated on its economic superiority 
for the 
tion. 
Both chemical and thermal advan- 
tages are realized from the absence of 
nitrogen from. the system. 
Wherever these benefits are economi- 
significant, oxvgen may find a 


oxygen 


installation under considera- 


reaction 


cally 
field of application. 


Chemical Advantages which can be 
Ichieved by the Use of Oxygen 


Absence of Nitrogen from the 
Nitrogen can be separated 


(1) 
Product 
more simply and economically from 
oxygen of the air than from the prod- 
ucts of partial combustion (hydrogen, 
carbon monoxide, etc.) 

High Partial Pressure of Oxy- 
The elim- 
ination of the 
results in a corresponding increase in 


(2) 
gen and of its Co-Reactant. 
nitrogen from system 
the partial pressure of the other com- 
ponents. The resulting increase in re- 
action rate which may. in a number of 
cases, be accomplished thereby permits 
the substantially smaller and 
less expensive process equipment, 


use of 


High Partial Pressure of Reac- 
his is particularly sig- 


(3) 
tion Product. 
nificant in the case of reaction products 
which can be separated from associ- 
ated impurities by diffusional 
esses such as absorption. In such in 


stances, high partial pressure of the 
product makes the use of smaller and 
less expensive purification equipment 
possible 
(4) 


Ratios. 


Ability to Use High Reeyele 
In processes employing a 
large bleed-stream 
must be provided to limit the build-up 
of impurities. By substituting oxygen 
the reaction the 
amount of inerts in the product stream 
is held at a minimum. The 
bled from the system is thereby kept 


recycle ratio. a 


for air in chamber, 


volume 


low and associated losses of product 
are correspondingly reduced 


Thermal Advantages which can be 

fe hieved hy the l se of Oxygen 

(1) Very High Reaction Tempera 
Attained. The elimina 
tion of nitrogen from the reaction sys- 
reduced vol 


tures can be 


tem results in a greatly 
ume of gas without affecting the heat 
Accordingly. the “flame” 
temperature of the system is greatly 
boosted 
tion of 


of reaction. 


For example. in the combus 
heavy fuel oil by 
retical maximum temperature of 2000 
C. is attained. If em 
ployed instead of air, the “flame” tem 


air, a theo 
pure oxygen 1s 


perature is raised ot 2750 C, 

High Thermal Efficiency. 
heat 
system permits the attainment of de 


he 


nitrogen-tree 


(2) 


low capacity of a 


sired reaction temperatures with re 


Publ cation 


View of Monsanto Chemical Company's acety 
lene plant at Texas City. (Courtesy, Monsanto 
Chemical Company) 


duction and even complete elimination 
of external fuel sources and preheating 
oxidation with 
smaller 

with 
given tem 


Furthermore. 
results in 
are obtained 


stages. 
oxveen 


gas 


air 


pure 
volumes than 
The “stack” losses at any 
perature are accordingly considerably 
reduced. 

These factors are determining. sin 
ely or usually in combination, in the 
selection of purified oxygen as reactant 
the 
considered below. Production of ton 
nage oxygen calls for high investment 
and which 
nomically justified by the advantages 


in every one of processes to be 


power costs must he eco 
derived from its use in the processing 
stage \ therefore in 
order regarding the economics of oxy 
the 


signih 


few words are 


gen production which influence 


potential of these processes 
cantly. 

Tonnage oxygen plants are offered 
in the United States by some eight or 
ten firms. Many of these 
differ only in detail of execution, Cet 
tain found in the 
method ol heat exe hanve employed, in 
the 


engineering 


diflerences are 


the column arrangement, and in 
choice of high-pressure stream. 
Krom the port of view of econom 
the 
fairly competitive. In any given locale, 
the principal determining factor is the 
size of plant. Units the 
United States range from 140 tons pet 
‘at Wheeling Steel 


Steubenville plant) to the 


ics. various available cycles are 


erected in 


( ompany’s 
1000 


day 


two 


4] 





tons day installations built for 
Carthage Hydrocol Company's Browns- 
ville plant. 

Typical of investment and operating 
costs are the figures supplied by Blaw 
Knox Company for its Linde-Frank] 
oxygen cycle.’ Plant costs are exclu- 
sive of site and space equipment but 


per 


and 
costs are 


include buildings foundations 
Operating labor taken at 
$1.40 per hour and electricity is as 
sumed at 5 mil per kwh. See Table A 


TABLE A 


Approximate 
i ant Coat 
at 1952 
Process 
Millions of 

Dollars 


Approximate 
wat of 
95 Percent 
Oxygen 
Per Ton 
O86 MAS 
O80 07 
5) 97 


In these figures, no credit is taken 
for by-product nitrogen. Cost figures 
are naturally improved if allowance 
can be made for this co-product stream 
as is the case in synthetic ammonia 
plants or at sites where nitrogen may 
be used for the production of calcium 
cyanamide, etc. 

Wright has 
oxygen production costs reported for 
the processes offered by Air Products 
Company, The M. W. Kellogg Com 
pany, Stacey Bros. Gas Construction 
Company, and for the Elliott cycle 
which has recently been acquired by 
The H. K. Ferguson Company. 

The oxygen” has 
come to denote oxygen produced in 


estimated 


published 


term “tonnage 
gaseous form and in a purity of 95-98 
percent. In plants of reasonably large 
day or more) this 
rendered 


size (SO tons per 
type of production can be 
much more economically than is pos- 
sible with liquid oxygen obtained in 
highly purified (99+ percent) form 
by the classical Linde cycle. Neverthe 
less, special considerations may turn 
prete rence to the classical method for 
oxygen production. It is understood 
that this eyele is to be used in at least 
one of the three ammonia plants cited 
above 


Synthesis Gas from Methane 


Synthesis gas (or, in the parlance of 
the gas industry, water gas) is ideally 
a mixture of carbon monoxide 
hydrogen only. Actually, there are al- 
impuri 


and 


ways significant amounts of 
ties present, among them notably car 
bon dioxide, nitrogen, and methane. 
The principal use for synthesis gas 
is as intermediate in the production 
of hydrogen which may be employed 
for such diverse purposes as fat hard 
ening, oil hydrogenation, and ammo- 
nia synthesis. The conversion to hydro- 
carried out by the 


gen is water-gas 
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shift reaction (Equation 4) in which 
carbon monoxide is reacted with steam 
to form hydrogen and carbon dioxide 
in the presence of a promoted iron 
oxide catalyst. By the use of several 
with intermediate 
absorption of carbon dioxide, hydro- 
gen can be obtained in a high degree 


successive stages. 


of purity. 

Other important uses for synthesis 
vas include methanol production, gas- 
oline synthesis by the Fischer-Tropsch 
process, and the Oxo process for the 
production of alcohols and aldehydes. 
Different carbon monoxide 
to hydrogen are required in these proc- 
esses, as illustrated in Table 1. It is 
possible to lower this ratio by em- 
ploying the water gas shift reaction. 
( arbon can be 
hoosted by injecting carbon dioxide 
into the high-temperature methane re- 
forming stage. 


ratios of 


monoxide content 


TABLE 1 
Optimum CO/H, Ratio for Some Syntheses 


Process 
Ammonia Synthesis 
Coal Hydrogenation 
Methanol Synthesis 
Fischer-Tropsch 
Synthesis (Iron 
Catalyst) 


About 0 


0.45-0.5 


xo Proces 


Methane Reforming vs. Partial 
Combustion 


During the 1930's and early °40’s, 
coke served as principal source of 
water gas in the United States. Since 
that time, methane reforming has be- 
come a potent factor in the industry 
and has gasification of 
solid fuels as the Number one source 


supplanted 


of synthesis gas. 
We 


use of 


above that the 
trend in the 
industry which is only making 
headway. At this writing, steam reform- 
ing is still by far the most important 
method for the conversion of methane 
to carbon monoxide and hydrogen. 


have indicated 
oxygen is a new 


now 


This process involves the reaction of 
methane with steam in the presence of 
a catalyst (usually a supported nickel 
oxide) at 1300-1600 F. and atmospheri« 
pressure. The endothermic reaction is 
carried out in externally heated pipe 
stills. 

The steam reforming process is more 
wasteful of methane than is partial 
combustion. Until recently, the low 
price of natural gas in many localities 
made such fuel-saving aspects a minor 
consideration compared to the costs of 
oxygen production, The rapid recent 
rise in gas prices has tended to upset 
this economic relationship between the 
two processes and has been largely re- 


sponsible for the new interest in oxy- 
gen reforming. 

A number of chemical syntheses call 
for high CO/H, ratios. An important 
advantage of partial combustion is its 
ability to vield a synthesis gas with a 
ratio of approximately 0.5 (compared 
to 0.3 in steam reforming). 

Oxygen reforming permits conver- 
sion to synthesis gas under pressure. 
This is a very important aspect of the 
process. As will be seen later, pressure 
reforming makes the use of very high 
temperatures necessary if satisfactory 
methane reduction is to be achieved 
The required temperatures exceed the 
tolerance of the metal tubes which 
must be used in steam reforming. Au- 
tothermic partial combustion, on the 
other hand. is carried out entirely in 
ceramic-lined equipment, and permis- 
sible temperatures are very high. The 
advantage of pressure reforming is a 
reduction in 
since the pre-reaction gas volume is 
smaller than that of the product gas 

The presence of appreciable amounts 
of sulfur in the feed gas also makes 
catalytic réforming processes only pos- 
sible after costly purification. Non- 
catalytic thermal steam reforming 
(above 2000 F.). on the other hand, 
calls for high first investment cost and 
excessive fuel consumption, Unless the 
synthesis process requires freedom 


gas compression costs 


from sulfur as complete as does the 
catalytic reforming step (preferably 
less than .5 grains per 100 standard 
cubic feet). the elimination or reduc- 
tion of the purification operations will 
he a great economic argument in favor 
of thermal reforming by partial com- 
bustion with oxygen. 


Thermodynamics of Partial 
Combustion 

The partial combustion process for 
the production of synthesis gas from 
methane involves a complex system of 
equilibrium reactions, leading to the 
formation of carbon monoxide, hydro- 
gen, steam, and carbon dioxide. In ad- 
dition. the furnace gases contain un- 
converted methane, traces of higher 
hydrocarbons. and often some carbon. 

Equation (1) shows the principal 
over-all reaction of the process: 


CH, —O, = CO+ 2H (1) 


> 


It has been shown that this reaction 
actually takes place in two stages: The 
highly exothermic complete combus- 
tion of methane to carbon dioxide and 
steam (Equation 2) which will then 
undergo an endothermic reforming re- 
action with additional methane for the 
final production of carbon monoxide 
and hydrogen (Equation 3). 
CH, 204 CO.,+ 2 H: O 
CH, H.O O-+3 H; 
CH, + CO, 2€0 2H, (3b) 
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The over-all conversion is moderately 
exothermic; reaction (1) is accompa- 
nied by the evolution of about 25,000 
Btu per mcf methane. 

The ratio of combustion products 
present in the burner gas is determined 
by the water gas shift reaction: 


CoO) HO) CO, + H; 4) 


which is strongly influenced by tem- 
perature. 

All of the main reactions involved 
in the process are strictly reversible 
and the effect of varying operating 
conditions can therefore be predicted 
from thermodynamic considerations. 

A detailed discussion of the mathe- 
matics involved would lead us too far 
afield, however. The interested reader 
is referred to two excellent papers by 
Montgomery? and Mayland. In the 
present instance, we shall confine our 
attention to the principal practical 
consequences for operating purposes. 

The chief objectives of a successful 
partial combustion process must be to 
achieve substantially complete meth- 
ane conversion with minimum utiliza- 
tion of oxygen. At the same time, it is 
generally essential that carbon forma- 
tion be avoided because of the obstruc- 
tive effect of finely divided carbon on 
the synthesis catalyst. 

Several reasons necessitate the use 
of oxygen in excess of stoichiometric 
requirements. Of primary importance 
is the need to attain a higher tempera- 
ture level than is possible with an 
oxygen/methane feed ratio of 0.5. 
Even if the feed gases are preheated 
to 1000 F., the equilibrium tempera- 
ture reached with the theoretical ratio 
of reactants is only 1615 F. at atmos- 
pheric pressure (or 1950 F. at 20 at- 
mospheres). However, thermal reform- 
ing calls for temperatures in excess of 
2350 F. To attain this level, it is neces- 
sary to use an oxygen methane ratio 
of not less than .59 (this value applies 
approximately over the entire pressure 
range 0-20 atmospheres). 

As will be seen later, the reforming 
stage of the partial combustion proc- 
ess may be carried out in the presence 
of catalysts. In such cases, lower tem- 
peratures can be used successfully and 
a reduction in oxygen consumption 
can be accomplished. However, the 
use of lower temperatures leads un- 
avoidably to the formation of carbon. 
Here a critical temperature exists in 
the neighborhood of 1400 F. Mont- 
gomery et al. have shown that. below 
this temperature, carbon formation 
will oxygen /methane 
ratios above 0.5. The required ratio to 
suppress carbon formation rises rap- 
idly with decreasing temperature and 
increasing pressure. 


Above 1400 I oe 


occur even at 


this relation is re- 
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versed. Increasing temperature as well 
as increasing pressure have the effect 
of preventing the formation of carbon. 
At such high temperatures, the use of 
the theoretical oxygen methane ratio 
becomes feasible. 

The completeness of methane reduc- 
tion is a direct function of tempera- 
ture and is inversely related to pres- 
Since the partial combustion 
process results in a volume increase. 


sure. 


a power saving can be effected by 
operating the reforming stage at an 
elevated pressure (if the synthesis gas 
is to be used at high pressure, as is 
usually the case). In this event, it be- 
comes necessary to operate at high 
temperatures as well. in order to 
achieve a satisfactory degree of meth- 
ane reduction. 

In this connection, it becomes neces- 
sary to define what is meant by “oper- 
ating temperature.” Actually, this is 
meant to denote the equilibration tem- 
perature, i.e.. the level which deter- 
mines the composition of the furnace 
gas. As we have seen, a high equilib- 
rium temperature favors the absence 
of methane and carbon from the prod- 
uct, In addition, a higher carbon mon- 
oxide /hydrogen ratio is achieved under 
such conditions. 

One approach to realize the bene- 
fits of high-temperature operation is to 
cool the furnace gases at a rate which 
exceeds the equilibration rates. In one 
process, a water quench is used to 
shock-cool the hot combustion gases. 
This method lowers the thermal effi- 
ciency of the process, and other means 
have been sought to achieve the same 
objectives. One useful scheme is the 
injection of small amounts of steam, 
or carbon dioxide, or both into the 
exit stream to prevent carbon forma- 
tion. Another approach, which is ther- 
modynamically sound but of little 
interest. is to throttle the 
product of pressure reforming to lower 
pressures during the cooling process. 


economic 


Commercial Partial Combustion 
Processes 

The partial combustion process takes 
place in two stages. A portion of the 
methane is burned to carbon 
dioxide and water in the primary stage 
which reaches temperatures of 2750 F. 
and higher. These primary combustion 
products react with residual methane 
to form carbon monoxide and hydro- 
gen in accordance with Equation 3. 
In the course of this endothermic re- 
forming reaction, the temperature of 
the system drops; i.e., the sensible heat 
of the gas is used to cover the heat re 


feed 


quirements of the secondary reaction 

Two fundamentally different 
have achieved commercial sig 
nificance, In the thermal process, the 
entire conversion is carried out in the 


pro 


esses 
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absence of catalysts. Sufficiently high 
temperatures must be maintained even 
in the secondary stage to maintain 
adequate reforming rates (exit temper- 
ature is about 2300 F.) In the semi- 
catalytic process, a catalyst is provided 
to accelerate the reforming reaction 
(Equation 3) and exit temperatures 
may be as low as 1400-1500 F. 

One of the earliest operative systems 
for the partial combustion of methane 
is due to Linde-Karwat.* In this sys- 
tem, a coke-filled U-shaped converter 
is employed. Methane is introduced 
through one of the reactor’s two legs, 
picking up stored heat until it reaches 
the bottom portion of the unit where 
it is joined by oxygen and steam in 
suitable proportion to carry out the 
partial combustion and conversion at 
2450 F. The effluent gases give up 
their sensible heat to the coke in the 
exit leg of the furnace. The direction 
of gas flow is alternated periodic ally. 
A small portion of the coke filling is 
burned in the process. However, most 
of the gas production and heat sup- 
ply is due to the conversion of methane. 

In an alternate, high-pressure ver- 
sion due to Stanolind Oil and Gas 
Company,” the reaction is carried out 
in an unpacked steel shell, lined in- 
ternally with refractory. Gas and oxy- 
gen are preheated on their way to the 
furnace and are fed to the top of the 
chamber through a water-cooled 
burner. The gases issuing from the 
converter are cooled in indirect heat 
exchange. Entrained carbon is re- 
moved largely by water scrubbing in 
a ring-packed tower. 

Pilot plant results have become 
available for operation of this process 
at 267 psig. The variables studied in- 
clude oxygen/methane ratio, effect of 
preheat, space velocities, etc. 

The importance of the oxygen meth- 
ane ratio has been discussed above on 
thermodynamic grounds. In actual op- 
eration, numerical results diverge from 
calculated values because full equi- 
librium is never achieved. Operating 
with a methane preheat temperature of 
1200 F. and an oxygen feed at 600 F., 
a ratio of .641 resulted in 97.7 percent 
conversion of methane. In theory, this 
efficiency should have been achieved 
at a feed ratio of .57. 

Oxygen utilization is practically 
complete, regardless of the operating 
ratio employed. Since methane con- 
version is incomplete, the amount of 


oxygen present in the products as car- 


bon dioxide and steam exceeds pre- 
diction from equilibrium considera- 
tions, Synthesis gas yield per unit 
volume oxygen decreases with increas- 
ing O. CH, ratio. In contrast, methane 
utilization maximum 
value with rising oxygen consumption. 
This peak vield is achieved at feed 


increases to a 
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ratios above .65. The economic opti- 
mum vield is determined by the value 
of oxygen and methane. i.e. by eco- 
nomic conditions at the plant locality. 

It has previously been shown that 
high favorable to 


the efficiency of the reaction. By pre- 


temperatures are 


heating the reactants. it becomes pos- 
sible to 
savings in attaining the desired high 
Mungen and 
methane 


achieve substantial oxygen 
temperature levels. In 
Kratzer’s experiments,” a 
conversion of 88 percent was achieved 
with 1200 F. hydrocarbon preheat and 
an oxygen methane ratio of .57. By 
hydrocarbon feed 
the operating ratio 
99 to attain the 
same conversion efficiency 

Stanolind’s data 
lation between space velocity and con 
This effect can only 
plained on the grounds that heat losses 


lowering the tem- 
perature to 950 F., 
has to be boosted to 


show a direct re 


version be ex 


from the system became excessive at 
long residence time, and that temper 
ature was therefore lowered. Work by 

that, 
condi 
favor 


indicates 
substantially adiabatic 
efficiency is 


other investigators’ 
under 
conversion 
ably affected by 


veloc ity. 


reduc thon in space 


The equilibrium temperature of a 
partial combustion process determines 
to a great extent the thermal efficiency 
consumption. By using 


and oxveen 


catalytic means for completing the 


rate-controlling reforming reaction 
tem 


defi 


nite economies can be accomplished 


( Equation 4). lower operating 


peratures become feasible and 
in raw materials consumption. 

Such an approach involves two re 
action stages The primary combus 
tion is carried out in an open cham 
ber, in which flame temperature of 
more than 2500 F. are attained. The 
hot gases are then passed through a 
catalyst’ bed in 


methane is reformed by the action of 


which unconverted 
steam and carbon dioxide formed in 
the primary, thermal stage 

Like the thermal process, the semi 
catalytic partial combustion of meth 
ane can be accomplished autothermi 
heat of re 


cally. i.e. the endothermic 


action of the secondary (reforming) 
stage Is supplied by the sensible heat 
of the partial combustion leaving the 
primary burner chamber 

Among the drawbacks of the process 
might be mentioned the occurrence of 
considerable carbon formation. which 
is thermodynamically unavoidable at 
low equilibration temperatures (see 
Moreover the reforming cata 


lysts which may be used to advantage 


above) 


in this system are readily poisoned by 
sulfur compounds and their absence 
feed 


ously ensured. 


from the must be rigor 


vases 


One version of this process, which 


O4 


has been commercialized in Europe. 
utilizes a standard nickel-on-magnesite 
reforming catalyst." In the course of 
operation, the presence of carbon 
monoxide at high temperatures tends 
to deplete this catalyst by the forma- 
volatile nickel carbonyl. This 

is overcome quite simply. 


tion of 
problem 
introduction of an 
into 
serve as 


however. by the 
aqueous nickel nitrate 
the catalytic furnace to 
make-up source for nickel losses. 


solution 


The process flow is fairly simple. 
Moisture-saturated methane and oxy- 
gen are separately preheated to ap- 
proximately 1100 F. To boost thermal 
efficiency of the process, the hot re- 
action products serve as heat sources 
in this operation. 

The preheated feed gases are intro- 
duced into the upper portion of the 
converter furnace where primary com- 
bustion takes place. The gases pass 
from reaction 
zone in which the equilibration takes 
place in the presence of nickel cata- 
the addition of steam of 
so desired for the 
ratio of the 


here to the secondary 


lyst with 
carbon dioxide, if 
adjustment of the CO H 
product. 

Upon leaving the reactor (at 1470 
F.), the requisite amount of product 
gas passes through tube-and-shell feed 
gas preheaters. The entire make gas 
is finally cooled in a water tower and 
is freed of entrained soot by filtration. 
water scrubbing, and _ electrostatic 
prec ipitation. 

A typical gas obtained from the 
methane by the semi- 
following 
moisture 


conversion of 
catalytic process has the 
composition (exclusive of 


and carbon ': 


The conversion of one thousand 
cubic feet methane requires an oxy- 
gen consumption of approximately 45 
pounds Steam is consumed at the rate 
of 6-10 pounds and 3200 cubic feet 


make gas is obtained per thousand 


cubic feet methane converted. 
Some Considerations in 
Burner Design 


Che theoretical basis of partial com- 
bustion processes for the production 
of synthesis gas has long been estab- 
lished. Aside 
oxygen economics, the 
arrival of such processes has had to 
number of 


from the question of 


commercial 


await the solution of a 
engineering problems 
The use of refractory materials of 
construction is possible in the auto- 
thermic They 
may be employed either in masonry 


in superatmospheric 


combustion processes. 


construction. or, 


operation, as internal lining of steel 
shells. 

The suitability of refractory mate- 
rials has been a major factor speaking 
in favor of partial combustion vs. 
steam reforming which requires high- 
temperature alloy steel in the catalytic 
converters. 

The two-stage nature of the partial 
combustion reaction influences burner 
design significantly. The feed ratio is 
of the order of 0.55 moles oxygen | 
mole methane. The flame associated 
with the primary, complete combus- 
tion reaction occurs, however, where 
the oxygen/methane ratio is of the 
order of 1.8. Accordingly, only about 
one-third of the feed methane is con- 
verted in the flame. The remainder 
meets the combustion products for 
subsequent reforming. 

It is that 
struction ensure the 
rapid mixing of residual methane with 
the hot combustion gases. Toward this 
end, the flame occur within 
the immediate vicinity of the burner 
wall to permit mixing with uncon- 
verted methane in the annular space 
between the flame and the wall. 
Burner diameter must be chosen with 
achieve a_ high 
conditions fa- 


converter con- 
and 


necessary 
complete 


should 


small diameter to 
Reynolds number, i.e. 
vorable to good mixing. 

The system temperature is rapidly 
reduced in the course of the secondary 
reaction. Toward the final 
reaction 


reforming 
phases of the 
rates will therefore have been slowed 
down and a large secondary space (or 
a catalytic bed of adequate size) must 
he provided to achieve satisfactory 
methane reduction and the establish 


conversion, 


ment of near-equilibrium. 
End of Part 1. Part Il to appear in 


an early issue 


BIBLIOGRAPHY 
‘ The ‘ t 


eum R 


‘lantes for the 


Industrial 


August 


99 





£ 
O 


OM 
O 


MOISTURE CONTENT OF SILICA GEL 
° 


(LBS. H>O PER 1OO LBS. DRY GEL) 
~ 
O 


ae) 


60 


VAPOR TENSION OF WATER (mm.Hg.) 


Figure 1, Moisture content of silica gel. 


Refining With Adsorbents 


Part | 


Presenting the first part of a five-part series devoted 


to a complete review of the use of adsorbents. 


V. A. Kalichevsky' and Kenneth A. Kobe 


ADSORBENTS ARE widely used by 
the petroleum industry. They are ap- 
plied to the oil, both in the liquid 
and in the vapor phase. In the liquid 
phase the oil may be percolated 
through a thick layer of a granular 
adsorbent or mixed with a finely di- 
vided adsorbent and filtered. In_ the 
vapor phase the oil may be passed 
through an adsorbent bed or a finely 
divided adsorbent may be introduced 
fast stream of oil 


into a moving 
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The oil may be also distilled 
in the presence of adsorbents. The re- 


vapors. 


fining action of adsorbents varies, It 
depends on the nature of the ad- 
sorbent, the method of applying the 
adsorbent to the oil and the treating 
conditions 

Adsorbents find the most extensive 
use in decolorizing oils. They are em- 
ployed successfully for desulfurization. 
They may be utilized for separating 
petroleum into fractions of different 
chemical composition. They might find 
applications in removing of metal 
compounds from the catalytic charge 
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stocks, deoiling slack wax or separa 


tion of asphalt from the untreated 
residual stocks, 

Adsorbents may be defined as solid 
substances capable of retaining on 
their gases, liquids or ma 


terials dissolved in solvents. This defi 


surlaces 


nition is very broad and when applied 
to commercial adsorbents it must be 
restricted to materials of practical 
value. Unfortunately, the surface ac 
tivity of adsorbents is littke understood 
although several theories were ad- 
vanced for explaining the physical and 
chemical phenomena involved.** °* °* 
The dividing line between the ad- 
sorbents and inert filtering media, 
catalysts and chemical reagents is not 
sharp. The same substance may fall 
into several classifications by changing 
the treating variables, Mixtures of ad 
sorbents, chemical reagents and othe 
materials are sometimes employed 
complicating this differentiation. 


Types of Adsorbents 
Adsorbents used in petroleum refin 
ing are of vegetable, animal or mineral 
origin. Usually they are found in na 
ture but recent trends are heavily in 
the direction of synthetics, Of course 
the physical and chemical character 
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istics of adsorbents vary within wide 


limits because of their highly varied 
origin, 

Adsorbents are not identical in their 
action. Their refining effectiveness to 
a considerable degree varies on the 
kind of oil treated and the conditions 
employed. Adsorbents used by the 
petroleum and other industries are not 
always interchangeable. Expensive ad 
considerable ad 


may have 


vantages over the cheap adsorbents by 


sorbents 


reducing the quantity of the adsorbent 
needed and thus lowering the over-all 
cost of processing, 

Activated carbons of vegetable and 
animal origin were used widely in the 
past. They were superseded by natural 
and activated clays. Synthetic ad- 
sorbents show promise of increasing 
importance in the future 

As there is no average 
so there is no average adsorbent. 


American, 


{dsorbents of } egetable and 

Animal Origin 
Adsorbents having a 

decolorizing power are produced by 


considerable 


carbonizing vegetable or animal matter 
as shown by the information presented 
in Table 1. Coconut charcoal and blood 
charcoal are examples of such ad- 
sorbents. The source of carbon and the 
method of preparing it are of consid- 
erable importance.” 

The activated carbons are more effi- 
cient in decolorizing the heavy than 
the light petroleum products, They im- 
prove the odor of the oil and remove 
the suspended impurities. Contrary to 
the experiences with the adsorbents of 
mineral origin, the efficiency of the 
activated carbons is raised frequently 
by the presence of small quantities of 
alkalies. 

The activated carbons 
widely by the petroleum industry in 
the past and are still employed by a 


were used 


few plants in refining waxes and spe 
cialties. They 
more efficient 


were replaced by the 
more economical 
mineral Mixtures of ac- 
tivated carbons with such mineral ad- 


and 
adsorbents. 
sorbents as silica or alumina gels,*":™ 
diatomaceous earth'**® and similar sub 
stances were suggested, 

The activated carbons found appli- 
cations in the petroleum industry for 
other than decolorizing purposes. One 
ot the old processes used charcoal for 
the recovery of gasoline vapors from 
natural gas. The recently developed 
Hypersorption process employs char- 
coal for the separation of light gaseous 
hydrocarbons from their mixtures.®’ 

Vegetable fibers, like sawdust, were 
recommended for removing mineral 
acids or moisture from petroleum oils 
For improving the extraction efficiency 
they might be mixed with sodium 
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chloride and other chemicals. These 
fibers retain the suspended impurities 
but are of no value as the decolorizing 
agents. Their application is, at best, 
limited 
Vatural Adsorbents 

Natural adsorbents are represented 
by certain mineral deposits mostly of 
the clay type, They may be divided 
into two general classes depending on 
whether or not they require pretreat- 
ment with chemicals for improving 
their decolorizing efficiency. 

Natural adsorbents 
centuries for clarifying 
Early attempts were made to 


were used for 
v egetable 


oils 


apply them to the decolorization of 


but with 
could not 


oils indifferent 
they compete at 
that time with the activated carbons. 
reasons; the 


mineral 


success: 


This was due to several 
clay deposits of high decolorizing effi- 
ciency were not yet discovered, the 
importance of burning clays under 
controlled conditions was not realized, 
the moisture content of clays suitable 
for decolorizing petroleum is not the 
same as that found for the vegetable 
oils, the possibility of improving the 
decolorizing efficiency of clays by 
chemical treatment had 
studied, the best methods of applying 
mineral adsorbents to the petroleum 
oils were not investigated. Many years 
passed before the natural adsorbents 
acquired their present important posi- 
tion in the petroleum industry, 
Natural adsorbents are represented 
by minerals like fuller’s earth, 
tonite, magnesite, bauxite and special 
clays. Bog iron ore and a few other 
minerals were suggested but their com- 
mercial value for decolorizing oils has 


not been 


ben- 


not been established. These adsorbents 


are sold under various trade names. 

Natural adsorbents not subjected to 
chemical treatment are mined, crushed 
to the proper size and burned to ad- 
just the moisture content and to impart 
hardness. Some of the clays used in 
the contact process, such as the Death 
Valley clays, are dried in the air in- 
stead of burning in the kilns. With a 
few exceptions, these adsorbents are 
used in the percolation process and 
are crushed to relatively large sizes. 
The contact clays are ground to 100- 
mesh and finer. 

Crushing natural adsorbents to the 
coarse sizes results in a considerable 
loss to fines. For instance in crushing 
bauxite to a 10/90-mesh material about 
one-fourth of it is lost and must be 
disposed for other purposes. Some- 
times these fines are compressed and 
extruded to reconvert them to the large 
size particles.'* 

Both fuller’s earth and bauxite’ 
used in the percolation process are 
heated to 500-700 F. before they are 
delivered to the customer. The tem- 
perature of burning or “tempering” 
the clay is very important, It deter- 
mines both the quantity of moisture 
left in the clay and the resistance of 
the clay particles to abrasion. The oils 
are normally percolated at tempera- 
tures below the boiling point of water. 
This requires expelling the water from 
the clay before the oil is applied be- 
cause moisture is adsorbed in prefer- 
ence to the oily matter. The clay re- 
ceived by the refinery is burned, there- 
fore, for the second time to adjust the 
moisture content which may have been 
increased in transit. In burning clays 
local overheating must be avoided; 
temperatures have an un- 
favorable effect on the decolorizing 
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TABLE 1 
Adsorbent Carbonaceous Materials Used in Petroleum Refining 


SUBSTANCE 


U.S. Patent Date 


Inventor 





Activated carbor 


Blood charcoa 
Bone black 


Bone black and peat 


Bone black impregnated with alcohol 
Rone black, sodium carbonate and zine po 
Bone dust, oyster s and cotton cloth 
Carbonaceous residue 

Carbon black 

Carbonized animal matter on chalk 

‘ " 


harcoal 


harcoal and ashes 
harcoal and potassium hydroxide of carbonate 
harcoal, lime and woolen cloth 
Charcoal, lime, sand, elmbark and wood ashes 
Charcoal and sand 
Coke impregnated with zine chloride 
Organic and inorganic adsorbents and an electrol 
Peat charcoal 
Petroleum coke, activated 
Wood charcoal, animal] matter and chalk 


1,066,322 7-1-1913 | Ritcher, I 
2,300,420 
42,671 5-10-1864 Lewis, 8 


3-1942 Hassler, J. W. and Lazzaro, V. ( 


19-1866 Huot, F 
10 7 Sylvester, I 

5-19 3 Chesebrough, R 
Ujhely, H. and Beurle, €. 
Gray, D 
Chesebrough, R.A 
Chesebrough, R. A 
Wendtland, A 
Macherski, T and Koperski, F; 
Chesebrough, R. A 
Wietzel, R. and Engel, B. 
Chesebrough, R. A 
Van Wyck, W 
Johnston, J. J 
Smith, H. I 
Vander Weyde, P. H 
Johnston, J. J 
Collins, F. f 
Lewis, 5 
Rover, L. W 
Neiman, D. 8 
Kirkpatrick, J. D 
Stewart, 
Baynes, R. and Fearenside, J. Jr 
Baskerville, ( 
Chesebrough, R. A 
Zurcher, P 
Van Wyck, W 
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efficiency of clavs and may even con- 
vert them to inert materials 
Sometimes the efficiency of 


lation clays is improved by washing 


perco- 


water” or by steaming 


crushed but before tem- 


them with 
after they are 


Wettin 


may 


clay with water before 
forma- 


pering 


tempering assist in pore 


tion with a resulting increase in ad- 


sorptive power 


Chemically treated natural adsorb- 
ents are used almost exclusively for de- 
colorizing oils by the contact method 
This method is a comparatively new 
development. The refined 
originally by percolation.’® This proc- 


oils were 


ess Is particularly suitable for char- 


coals because of their mechanical 
structure. 

Chemical treatment enhances the de- 
colorizing properties of many natural 
adsorbents** ** by opening their 
pores. The higher is the decolorizing 
power of the clay in natural state, the 
smaller is the improvement after the 
chemical treatment.'°® Some of the 
best adsorbents are prepared from 
clays showing very little and even no 
activity before they are treated. 

Chemical treatment consists in wash- 
ing the clay with acid followed by 
water washing and drying. Sulfuric 
acid of about 20 percent strength is 
normally employed. The use of an- 
hydrous acid has been suggested but 
its practical application is difficult 
because of the low solubility of the 
sulfates. Hydrochloric acid*®:!2*'** or 
both hydrochloric and sulfuric acids 
may be used. The hydrochloric acid 
has the advantage in that the chlorides 
of metals are highly soluble in water 
and easily removed from the pores of 
the clay, but it is expensive. Proper 
treatment with sulfuric acid produces 
the same results as treatment with 
hydrochloric acid. Hydrofluoric acid 
was suggested for activating clays, The 
acid attacks silica and might offer 
some future possibilities, but it is ex- 
pensive, difficult to handle in open 
vessels, and poisonous. 

In treating clays with the acid, con- 
centration and quantity of the reagent 
and time and temperature of contact 
be adjusted for obtaining the 
optimum results. Water 
remove the sulfates formed should be 
controlled also. 


must 
washing to 


The chemically treated clays are 
used for refining light petroleum dis 
tillates, like kerosine, at 
temperatures below the boiling point 
lubricating 
The 


clays is of im- 


vasoline or 
of water. or for refning 


oils at elevated temperatures, 


moisture content of 
portance only in the low temperature 
treats, If the clay is used at tempera- 
tures above those at which the water 
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TABLE 2 
Chemicals Suggested for Improving Efficiency of Adsorbents 


CHEMICAI 


is evaporated, the moisture content of 
the clay is of no significance, except 
for the cost of transportation, assum 
ing that the bought on dry 
basis and that the refinery makes the 
necessary adjustments in feeding the 
clay at the plant. One of the proc- 
which 
applied the clay to the lubricating oils 
in the form of a water slurry which 
was pumped around the refinery and 
avoided handling of solid materials. 
Treatment of clays with alkalies has 
been suggested as a substitute for acid 
treatment but it is doubtful whether 
the decolorizing efficiency can be im- 
proved much by this method. Sugges- 


clay is 


esses, in commercial use, 


was 


tions were made also for raising the 
efficiency of adsorbents by the addi- 
tion of chemicals to the clay as shown 
in Table 2. 


{dsorhents 


The use of synthetic adsorbents in 


Synthetic 


petroleum refining is limited primarily 
by their high cost. Synthetic adsorbents 
are represented by the silica®® ®* 14% 147 
and the alumina gels and their mix- 
tures. Other synthetic adsorbents in- 
clude ferric hydroxide gel, magnesium 
aluminate and 
calcium barium and strontium 


silicates of magne- 
sium. 

The silica-alumina gels may contain 
chromium and other metals for im 
proving their adsorptive, cracking or 
regenerating characteristics, Chromia, 
chromia-alumina’®® and 


gels found application as catalysts in 


some other 
the production of aromatics and syn 
thetic oils from petroleum. Many 
cracking and reforming catalysts have 
excellent decolorizing properties 
Other adsorbents suggested for min 
eral oils include wood ash, ash of rice 
hulls, asbestos, earth 
sludge and snow. They are of doubtful 
decolorizing agents but 
be useful for 


as filter aids. 


volcanic ash. 
value as the 
them might 


clarifying the oils or 


some of 


Physical and Chemical Properties 
Chemical and physical properties of 
adsorbents, with the exception of mois- 


mi 
Publication 


U.S. Patent 


Date Inventor 


1,300 
54 
644 
4 


berg, H., Jr 


wmaker, B. H 
J.D 
n. J.0.. Je 


ture content and particle size, have not 
been satisfactorily correlated with their 
adsorptive characteristics notwithstand- 
ing the large volume of information 
available on this subject. 


Chemical Composition 
The of certain 
elements appears to be necessary for 


presence chemical 
imparting decolorizing properties to 
the mineral adsorbents, but the rela- 
tive quantities of these elements do not 
seem to be important. This is shown 
by the information presented in Table 
} which includes data on fuller’s earth, 
bauxite and other decolorizing clays.’ 

Synthetic adsorbents vary from pure 
silica to pure alumina and may con- 
tain chromium, manganese, iron, nickel 
and other elements. 

Attempts were made to demonstrate 
that the alkali and the alkali-earth 
metals have a harmful effect on the de- 
colorizing properties of adsorbents,’™ 
but the results are contradictory.°"*?'™ 
It appears that the oxides of these 
metals are undesirable, but the quanti- 
ties in which they may be tolerated 
vary within wide limits for the dif- 
ferent adsorbents. 

Some correlations between the chem- 
ical analysis and the decolorizing prop- 
erties of the adsorbents were observed 
within local deposits of minerals or 
for synthetic materials prepared by 
otherwise identical methods. However, 
similar correlations can be established 
by using physical properties which are 
for example, 


easier to determine; 


density 


Physical Properties 

Correlations between the physical 
properties and the decolorizing power 
of adsorbents are equally inconclusive 
rhe vary from 
white to black and include all colors 
of the spectrum. Specific gravity may 
1.75 to 2.5°° or occasionally 
and limits. 
the adsorbents are soft and 


colors ot adsorbents 


he from 
fall 


Some of 


below above these 


disintegrate easily under the mechani 


cal stress, others are hard and resist 
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Figure 2. Moisture content of clays. 


effectively attrition, impingement or 
application of pressure, The x-ray 
analysis™** or surface area measure- 
ments**'** supply no important infor- 
mation on this subject. 

Surface areas of adsorbents vary 
widely. The surface area of an indi- 
vidual adsorbent changes with the size 
of the molecules of the adsorptive ; the 
smaller are these molecules, the greater 
is their penetrating power and the 
larger is the surface area measured. 
A considerable proportion of the total 
surface area is inactive. The ratio he- 
tween the active and inactive areas 
varies with the adsorbent. Efficient 
catalysts may have a comparatively 
small total surface area but a large 
active area.*® The active surface area 
changes with the type of duty the ad- 
sorbent is expected to perform. No 
satisfactory method of determining the 
active surface has been discovered ex- 
cept testing the adsorbent efficiency 
under the conditions used in commer- 
cial practice, 


Water Content 

Adsorbents contain variable quanti- 
ties of water. Some of the water may 
be expelled without damaging the 
structure of the adsorbent. This water 
is referred to as adsorbed, bound or 
free water or moisture.” The rest 
of the water cannot be removed with- 
out affecting the adsorbent structure 
and is known as combined or struc- 


OR 


tural water. A sharp differentiation 
between these two types of water pres- 
ent in an adsorbent is difficult and 
often arbitary, as shown by the data 
presented in Figures | and 2. 

Moisture content of the clay is very 
important if the oil is treated below 
the temperature at which the adsorbed 
water is vaporized. A small quantity 
of this water is often beneficial for 
improving the decolorizing properties 
of clays, but large quantities are detri- 
mental because water is adsorbed in 
preference to the organic matter. This 
is shown in Figure 3. The quantity of 
water that should be left on the clay 
varies with the nature of the clay, the 
type of oil treated, the refining method 
employed and the procedure used for 
determining the water content.’ 

Moisture may be removed by heat- 
ing to a temperature above the va- 
porizing point of water or by drying 
the clay over dehydrating agents at low 
temperatures. The second method is 
extremely slow and is of theoretical 
interest only. 

Temperature at which the clay is 
heated to constant weight determines 
the quantity of moisture left on the 
clay. By comparing the efficiency of 
the clay heated to various tempera- 
tures on the “moisture free” basis, dif- 
ferent clays are found to require dif- 
ferent drying temperatures for the 
maximum display of their decoloriz- 
ing properties, This is observed both 


with percolation and with contact 
clays. 

For example, the efficiency of sev- 
eral contact clays was tested in decol- 
orizing a lubricating oil at 500 F. For 
Tonsil clay the optimum drying tem- 
perature was found to be 180 F. and 
for the finely ground fuller’s earth 
the temperature was 260 F. In another 
set of experiments the efficiency of 
Death Valley, Calif., clay was evalu- 
ated in treating gasoline and kerosine 
at room temperature. In treating gaso- 
line the optimum moisture content of 
the clay was | to 2 percent for gaso- 
line and 7 to 10 percent for kero- 
sine. In percolating transformer oils 
through fuller’s earth at room tem- 
perature the optimum moisture con- 
tent of the earth was 1 to 2 percent. 

Moisture content of clays is deter- 
mined normally by drying at 220 F. 
to constant weight. The method is sat- 
isfactory for all practical purposes 
and simple, although it may not an- 
swer all the theoretical requirements. 

The moisture content of the adsorb- 
ents can be determined from the ad- 
sorption curves obtained by drying the 
clays in an atmosphere of constant 
humidity, In these experiments silica 
gel.’ fuller’s earth and several 
chemically treated clays were used. 
Slight variations were observed by 
drying the clays at the same relative 
humidity conditions but at different 
temperatures, but they were suffi- 
ciently small for excluding the tem- 
perature variable from further con- 
sideration. Straight-lines showing a 
sharp break were obtained by plotting 
the moisture content referred to the 
“moisture-free” clay against the rela- 
tive humidity. The breaks occurred at 
a 70 percent relative humidity for 
fuller’s earth and at a 90 percent hu- 
midity for silica gel. No breaks were 
observed for the chemically treated 
clays. The moisture content of clays 
obtained by extrapolating the lines to 
zero vapor pressure of water was less 
than that found by drying to 220 F. 
but the difference was very small. The 
optimum moisture content for display- 
ing the maximum decolorizing effi- 
ciency differed slightly from the mois- 


TABLE 3 
Chemical Composition of Natural 
Adsorbents 


| Content, Percent by Weight 





0.2—73.0 
1.5-—85.0 
0.8—15.0 
0.0— 05 


00— 12 
Free Moisture 46—33.0 
Ignition Los« 12—100 
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ture content of the clays at the break- 
ing points of the curves. 

In evaluating the decolorizing effi- 
ciency of dried clays every precaution 
must be observed for protecting the 
clays from adsorbing impurities from 
the atmosphere during the drying pe- 
riod. If this precaution is not observed 
the clay efficiency is impaired. Adsorp- 
tion of these impurities may be noted 
by the appearance of a grayish color 
on the clay surface. 

The combined water is estimated by 
igniting the clay at elevated tempera- 
tures. The ignition loss varies with the 
ignition temperature. For standardiza- 
tion purposes ignition for two hours 
at 1800 F, is often accepted as a sat- 
isfactory compromise even if further 
loss in weight of the clay occurs at 
higher temperatures. Heating to these 
high temperatures expels from the 
clay carbon dioxide in addition to the 
structural water. 

The moisture content of adsorbents 
changes in storage unless moisture 
proof containers are used. In one of 
the experiments the fuller’s earth had 
1.9 percent moisture at the surface 
and 3.2 percent moisture in the mid- 
dle of a 100-pound burlap bag. In one 
month the moisture content was 8.4 
percent throughout the bag. 


Particle Size 

Coarse clays are used in percolation 
and most of the vapor phase refining 
processes; fine clays are employed in 
the contact process and in the fluid 
technique. Efficiency of adsorbents 
improves with the reduction in par- 
ticle size but this impairs the filter- 
ing rates. 

Improvement in efficiency with de- 
crease in particle size varies with the 
type of adsorbent. Decolorizing prop- 
erties of contact clays, like the Death 
Valley clays, are almost proportional 
to their surface area as determined 
from the average particle diameter. 
The use of colloidal clay dispersions 
and reflocculated clays has been sug- 
gested for obtaining maximum effi- 
ciencies. The efficiency of fuller’s 
earth is affected considerably less by 
the particle diameter. For instance, on 
an equal weight basis the decoloriz- 
ing efficiency of fuller’s earth is 
raised 20 percent by reducing the par- 
ticle size from 16/30 to 30/60-mesh 
and 40 percent by reducing it to 
60/90-mesh.*" 

The mesh of percolation adsorbents 
is usually 30/60 but the 20/90-mesh 
may be preferred to reduce channel- 
ing. The 16/30-mesh might be desir- 
able for percolating heavy distillates 
and the 60/90-mesh for the light dis- 
tillates. The cost of the clay varies 
somewhat with the size of mesh or 
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Figure 3. Effect of clay drying temperature on decolorizing efficiency 


screening required. Normally each re- 
finery selects the mesh clay most 
suited for its needs instead of keeping 
different mesh clays which compli- 
cates the segregation problem. The 
mesh of adsorbents used in vapor 
phase refining is the same or coarser 
than that used in percolation. 

Contact clays are 200-mesh or finer. 
Many of them may pass the 325-mesh 
screen but in the past 100-mesh clays 
were not uncommon, Very fine clays 
may require filter aids for improving 
filtering rates. 

End of Part 1. Part Il will appear 
in an early issue. 
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Learning How to Use 


Dimensional Analysis 


Part IL. The Rayleigh Method. 


1. H, Silberberg and J. J. McKetta, Jr. 


IT IS NOT necessary to be a mathe 
matician to be able to understand and 
apply dimensional analysis. The use 
of dimensional systems and the prin- 
ciple of dimensional homogeneity have 
been reviewed in earlier articles. 

In this paper, the Rayleigh method of 
dimensional analysis is presented and 
illustrated with simple examples. 

The Rayleigh method of dimen- 
sional analysis was described in th 
literature as early as 1892, when Lord 
Rayleigh applied the technique to the 
problem of pressure drop caused by 
friction in fluid flow.’® but it was not 
until 1915 that Rayleigh published an 
article concerned primarily with the 
principles of his method.’* This method 
first. 
methods of 
consequently is presented first here. 


is the chronologically. of two 


dimensional analysis and 


Ravleigh’s method is based upon the 
premise that. if n quantities Q,, Q., 
) . 
certain physical phenomenon, for the 


(),, are involved in a 


purpose of the dimensional analysis 
their mutual dependence may be ex- 
pressed as a power product of the 
following type: 

O= K ().% Qs"... QO, (1) 

here K isa less constant 

In this equation, Q, might be con- 
strued to be the quantity which is of 
principal although 
interpretation is entirely unessential to 
the method. The ()'s would include all 
of the into 
the particular 
addition, all dimensional 
either demanded by the 
system employed or otherwise known 


to be involved. The requirement of 


limensior 


interest. such an 


variables known to enter 
phenome non and, in 
constants 
dime nsional 


dimensional homogeneity places some 


restrictions upon the values that the 


n | constants a», a... «es @, May 


have. If the dimensional system re 


quired to describe completely the n 


variables and dimensional constants 
consists of r primary dimensions, then 
there exists a maximum of r_ condi- 
tions which the constant exponents of 
1 he word 


Equation (1) must satisfy 
used, for in 


“maximum” is advisedly 
some cases, depending upon the di- 
mensional system upon the 
dimensional nature of the quantities 
involved, two or more of the r condi- 
tions may in effect be identical, thereby 
number of actual condi 


used or 


reducing the 
value less than r. Conse 
the n l 
minimum of n | r 
stricted by the requirement of dimen- 
The final result of 
the Rayleigh 
the n 
that a 
dimensionless product or group con 
product 


tions to a 
quently, of constants, a 


are not re- 


sional homogeneity 
dimensional analysis by 
method is an arrangement of 


quantities into such a form 


Is equated to the 
r other di- 


taining © 
of a minimum of n | 
mensionless groups, ea h raised to the 
represented by the 

r unrestricted exponents, As 
there 
rangement of the n quantities into a 


power one ot 
n | 
a consequence, results an ar 
minimum of n | r | n r 
dimensionless groups 


Example | 
The Simple Pendulum 
It is desired to obtain a relation for 
the period (time of swing) of a simple 
pendulum operating in a vacuum. The 
length of the pendulum and the ac- 
are known to be 


celeration of gravity 


variables The opinion has also heen 
of the pendu 
Using the 


engineering system of dimensions and 


advanced that the mas 
lum may affect its period 


including the dimensional constant g, 
the quantities and their dimensions™® 
are given by the following: 

08 (0) 


\c : rat gravit g 0") 
Mas 

Dimensi (ML/F®’) 
quantities in the 
‘eae 


the constant 


nal constant 
Combining these 
indicated by 
bh, ec, 


there 


manner Equation 
and d as 


results the 


using a, 
exponents following 
equation: 

0” K L* g® M* ¢.* (2) 
The substitution of the 
system dimensions of the variables into 
Equation (2) gives 
0 (1.)* (L/@*)” (M)* (ML./F@")? (3) 
The requirement of dimensional homo 
geneity indicates that the algebraic sum 
of the exponents of the primary dimen 
sions F, M. L, and ®, respective ly, on 
the left side of Equation (3) must 
equal that on the right side. This 
quirement may be expressed as XI 
SM 0, =L 0. and 0 0) 


n 


M 





Therefore, ¢ = i 
a + b + 4 Therefore, a 
I 2b 24 


0 0 


1 
Therefore, »b « _-and . 


The variables are then related by the 
equation 
” K L*e* 
or 
6(L/g)* kK (4a) 

Simple though this example may be, 
it illustrates every major feature of 
the Rayleigh method. A problem with 
ten variables would be handled in ex- 
actly the same manner, although the 
solution of the simultaneous equations 
would be somewhat more tedious. Some 
remarks are warranted, however. It is 
particularly to be noted that neither 
the mass of the pendulum nor the di 
mensional constant g. appears in the 
final solution of Example 1. An in 
spection of the other variables offers 
an obvious explanation of this dis- 
appearance. The dimension F appeared 
nowhere in the quantities except in g. ; 
consequently, g. was dimensionally 
non-combinable with the remaining 
variables. Similarly, the dimension M 
appeared only in the variable M and 
in g., Which was itself excluded from 
the final result by virtue of the dimen- 
sion F. Consequently, neither the mass 
of the pendulum nor the engineering- 
system dimensional constant are in- 
volved in the equation for the period 
of a simple pendulum in a vacuum. 
Only when a quantity is dimensionally 
non-combinable with the other quanti- 
ties will it not appear in the final 
equation obtained by dimensional 
analysis. 

The question of when the dimen 
sional constant g. should be included 
among the quantities being related is 
not an easy one to answer. Obviously 
it is required only when the engineer- 
ing system of dimensions’® is being 
used. If the dimension F and the di- 
mension M do not both appear in the 
dimensions of the quantities, then g 
is not required, for its purpose in 
reality is merely to establish the di- 
mensional relationship between F and 
M. Conversely, if the dimensions of 
one variable contain the dimension } 
and those of a different variable con 
tain the dimension M, and the dimen- 
sions of none of the other variables 
contain either M or F, then g. is re- 
quired for a relation between these two 
variables to be possible. Beyond these 
simple cases, it is impossible to gen- 
eralize. However, in all problems in 
which the engineering system of di- 
mensions is being used, the dimen- 
sional constant g. may be included as 
a precaution without prejudicing the 
results of the analysis. If g. is required 
in the problem, it will appear in the 


results; if it is not required, as in 
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Example 1, it will not appear in the 
results. 

Another important point illustrated 
by Example | is the fact that it is 
not necessary to calculate how many 
dimensionless groups are to be ex- 
pected from the analysis. Obviously, 
had this been done before the analysis, 
since there were five variables assumed 
(n==5) and four dimensions were 
necessary to describe them (r== 4), 
one dimensionless group would have 
been predicted (n—r 1). The fact 
that only one dimensionless group 
8(g/L) was actually obtained was 
coincidental; the inclusion of two 
quantities that were not involved in 
this case required the use of two more 
primary dimensions than otherwise 
would have been needed (F and M). A 
two-dimensional system involving only 
L, and ® is adequate for this problem 
to describe the three variables ®, L, and 
g. Consequently, n ——r==3-—-2=—1, 
and the dimensionless group °(¢/L)” 
was the only one obtained. 


Example 2 

Pressure Drop by Friction in 
Fluid Flow 

When a fluid is flowing in a small 
straight length dL of a pipe with in- 
ternal diameter D, a pressure drop 

dp, occurs as a result of friction. 
The variables believed to be involved 
and their dimensions in the engineer- 
*'© are given below, 
—dpr (F/L*) 
D (L) 


ing system 

Pipe pressure 

Pipe internal diameter 

Pipe length dL (L) 

Pipe roughness = e (L) 

Fluid linear velocity = V (L/®) 

Fluid absolute viscosity = # (M/L®) 

Fluid density = p (M/L*) 

Dimensional constant = g. (ML/F@) 
An inspection of the dimensions of 
these quantities indicates that all are 
dimensionally combinable and should 
appear in the result of the dimensional 
analysis. Therefore, there are 
8 quantities and 4 primary dimensions, 
a minimum of 3 (n— r—1==3) un- 
restricted exponents and a minimum of 
1 (a—r 4) dimensionless groups 
may be expected. 

The basic equation relating the vari- 
ables is 

dpe = K D* (dL)" e* V* pt a" gz.’ = (5) 
The corresponding dimensional equa- 
tion is 

F/L* = (L)* (L)* (L)* (L/®)* 

(M/L")* (M/L®)* (ML/Fe@")? (6) 
Applying the condition of dimensional 
homogeneity, there results the follow- 
ing set of equations: 

2F=0: 1 --) 

=M=0: O0O—e+h+j 

ZL = 2: 2=a+b+c 

d—3e—h-+j 
=e 0: 0=—=—d—h—2j 


since 


(6a) 


*Any of the systems of dimensions could 
have been chosen. The engineering system is 
chosen here only because most of the readers 
are more familiar with it 


No two of these four equations are 
identical, nor may any be obtained 
from a linear combination of two 
others. Therefore, the number of con- 
ditions is the maximum (r==4), and 
the minimum number of dimensionless 
groups may be expected (n — r= 4). 
Since there are four independent equa- 
tions relating the seven constants, the 
values of four of the constants may be 
determined in terms of the remaining 
three constants. Letting these three un- 
restricted constants be b, c, and h, the 
solutions to Equations (6a) then be- 
come 


h 
(6b) 


The insertion of the solutions repre- 
sented by Equations (6b) into Equa- 
tion (5) results in the expression 

dp: = K D™** (dL)* ee 
Ve ph ato 

or 
ge (—dpr) K (dl 

pv? 

(DVp/m)* (#/D) 

The seven variables plus g. are 
correlated in the form of four dimen- 
sionless groups. From theoretical con- 
siderations, it can be shown that the 
pressure drop —-dp; must be directly 
proportional to the pipe length dL; 
consequently, the exponent b must 
have the value of unity. The dimen- 
sionless group g. (—dp,) /pV? is called 
the Euler number, N,»,. The dimen- 
sionless group DVp/,» is called the 
Reynolds number, Ng,. Both of these 
numbers have general application in 
fluid flow. The dimensionless group 
e/D is called the roughness factor of 
the pipe. 

For reasons which will be discussed 
briefly later, in place of Equation (7a) 
with b==1 there may be written the 
more general functional equation 

V" dL ¢(Ne., ¢/D) (8) 

p ge D 
If the function ®(Nex., ¢/D) is given 
the symbol f/2, Equation (8) may be 
written as 


pD)* 


(7a) 


now 


—dpr 


—dp, V? dL 
yy 2g. D 
The function of the Reynolds number 
and the roughness factor denoted by 
the symbol f is called the friction 
factor. Moody® has presented a chart 
that permits evaluation of f when the 
Reynolds number and the roughness 
factor are known, (See Figure 1.) 


(Ra) 


In example 2, the exponents b, c, 
and h were purposely selected as the 
unrestricted exponents in order to ob- 


tain the results in the conventional 
form. Other three exponents might 
have been so selected, with the obvious 
exception of j, which must have the 
value of —1l for this example. In- 
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spection of the equations for £M and 
~® also shows that, of the exponents 
d, e, and h, no more than one may be 
selected as an unrestricted exponent. 
For example, the selection of a, b, and 
d as the unrestricted exponents would 
have resulted in the following four 
dimensionless groups: 
Rg. (—dpr)e’p . e dL. eVp 

ie 'D'D' « 
The appearance of ¢, a quantity 
which is difficult to determine with 
exactness, in three of these four di- 
mensionless groups is undesirable. If 
eVp/u is divided by ¢/D, the Reyn- 
olds number DVp/ results. If the 
group ge(—dp;)e*p/n? is divided 
by (eVp/u)*, the Euler number 
g.(—dp,) /pV® results. In this manner, 
the results of dimensional analysis 
may be converted from dimensionless 
groups that are not desired to groups 
that are more convenient and desir- 
able. The usefulness of such conver- 
sions will be discussed later, 

The transformation of (DVp/y)* 
(e/D)° in Equation (7a) to an un- 
specified function of these two dimen- 
sionless groups ®(Nx., ¢/D) in Equa- 
tion (8) is a definite feature of the 


Rayleigh method. Rayleigh’* has 
pointed out that solutions of the type 
of Equation (7a) may be regarded as 
special solutions and may be summed 
up to give a more general solution. 


The requirement of dimensional homo- 
geneity for the general solution is 
equivalent to a requirement of dimen- 
sional homogeneity for each special 
solution. Furthermore, since no restric- 
tions are placed upon the constant K 
or upon the exponents in Equation 
(7a), the general solution may rigor- 
ously be regarded as a general func- 
tion, as in Equation (8). In this con- 
nection, the results of Example 1 
require additional explanation. Since 
only one dimensionless group was ob- 
tained, the solution was written as 
6(g/L)* = K (4a) 

In the light of the preceeding discus- 
sion of the general functional repre- 
sentation for the dimensionless groups 
obtained from the analysis, it is ap- 
parent that the correct solution is in 
reality 

#[(0(¢/L)*] =K (4b) 
Since the function has a constant value 
K, it must have a number of solutions 
= K.,, - etc. 

O(g/L)*=K: i=1,2,3,4,... (4c) 
Equation (4c) represents the mathe- 
matical possibilities; in reality. as 
either experimentation or application 
of the laws of physics will demon- 
strate, Equation (4b) has only one 
solution, for which the value of K, is 
the number 27, 

@(g/L)4*= 27 (44) 
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“| have often been impressed by the scanty attention paid even by original workers 
in physics to the great principle of similitude. It happens not infrequently thet results in 
the form of ‘laws’ are put forward as novelities on the basis of eloborate experiments, which 
might have been predicted a priori after a few minutes’ consideretion. 

“However useful verification moy be, whether to solve doubts or te exercise students, 
this seems to be an inversion of the natural order. One reason for the neglect of the 
principle may be that, at least in its applications to particulor cases, it does not much 
interest mathematicians. One the other hand, engineers, who might make much more 
use of it than they have done, employ a notation which tends te obscure it. 

“| refer to the manner in which gravity is treated. When the question ander considera- 
tion depends essentially upon gravity, the symbol of grevity (g) mokes no appearance, 
but when gravity does not enter into the question at all, g obtrudes itself conspicuously.” 


LORD RAYLEIGH 





The justification of the transition 
from a power-product equation to a 
general functional expression in the 
Rayleigh method implies a restriction 
upon the nature of the general func- 
tion. If Rayleigh’s method is to be 
taken at its “face value,” the function 
(Nx, e/D) in Example 2 must be 
representable as a product of two 
functions ©,(N,g.) and #,(¢/D). In a 
more general case, suppose that an 
analysis by the Rayleigh method indi- 
cated that the dimensionless group P 
is a function of the dimensionless 
groups R and §S, or 


P = #(R, S) (9) 


The implicit restriction, however, is 
that the function be representable as 
P = #,(R) %,(S) (9a) 
and not as 
P= #,(R) + %(S) (9b) 
nor as 


P = [%(R) ]%® (9c) 


If this apparent restriction in Ray- 
leigh’s method on the algebraic form 
in which the solution may be expressed 
were a yeneral restriction in dimen- 
sional analysis, it would indeed be 
serious. Fortunately, Rayleigh’s method 
may be rigorously regarded as noth- 
ing more than an algebraic procedure 
for determining the dimensionless 
groups that constitute a complete set 
for the group of quantities being con- 
sidered. Any implication of restrictions 
on the nature of the functions of these 
groups is merely a trivial consequence 
of the algebraic procedure, The con- 
cept of a complete set of dimensionless 
groups is one that is logically pre- 
sented in connection with the second 
method of dimensional analysis, the 
Buckingham method, which will be 
discussed in the next paper in this 
series. Suffice it to say here that Ray- 
leigh’s method always produces a com- 
plete set of dimensionless groups from 
a given set of variables and dimen- 
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sional constants. If the dimensionless 
groups (indicated by the symbol 7) 
in the complete set are 7,, 
Gk cccocee the following functional 
relation is complete and perfectly 
general: 


TW, (5, Ts, 


(10) 


End of Part I11. Part IV will appear 


in an early issue. 
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Aerial view encompasses 170-acre site near Wrenshall, Minn 


Control Station Centralized 


. . » in new Minnesota refinery which includes 


provision for continuous flow operation through all phases 


of processing. 


THE NEW OIL REFINING plant 
of International Refineries, Inc., near 
Duluth, Minn., operations 
May 2. 

All latest petroleum processing 
methods are incorporated in the new 
which is equipped for the 


began 


rehnery 
produc tion of gasolines, home heating 
oils, distillate, range oil, diesel fuels 








and industrial fuel oils. In national 
emergencies, the plant can produce 
components for all-purpose military 
and jet fuels. 

Among the unique features of this 
latest refinery design developed for 
International Refineries is the pro- 
continuous operation 


vision for flow 


through all phases of processing from 


Fluid catalytic cracking and polymerization units are watched 
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crude to finished product. 

The entire plant is engineered for 
fully automatic operation with speci- 
ally designed central contro] station 
facilities for remote inspection of 
critical conditions at every step of 
the refining process. 

Complete equipment for fluid cata- 
lytic cracking and polymerization are 
included in the processing stages of 
this plant. 

Initial refinery capacity will run a 
minimum of one-half million gallons 
of finished products daily. 

The 170 acre site of the refinery is 
located in Minnesota’s Carlton County 
adjacent to the Interprovincial and 
Lakehead pipeline running from Ed- 
monton, Alberta, to Superior, Wis. 
Main U. S. highways, rail lines and 
Great Lakes shipping facilities offer 
convenient access to the refinery lo- 
cation. The entire output of the plant 
will be marketed through Western Oil 
& Fuel Company. 


in this centralized control station 


Petroleum Re finer 





TABLE 1 


Distribution of Sulfur in Crude Oil of the 
United States 


Percent of U.S. 


Weight Percent Sulfur Production 


TABLE 3 


Distribution of Nitrogen by Fields Within the 
United State 





Number of Percentage 


Nitrogen Content, 
Fields 


Percent 





40 


Under 0.25 
25 


0.25—0.50 
0.50—1.0 1] 
1.0 2.0 I8 
Over 2.0 6 


Understanding the Chemistry of 


10) 


23 


62* 
35 

290 19 
22+ \4 
6t } 


Less than 0.05 
0.05-—0.10 
0.10-—0.20 
0.20—0.50 
Greater than 0.50 


* Twenty-nine fields in Texas and 14 in Wyoming t Ten fields in Cali 


fornia and 9 in Wyoming t All in California 


... PETROCHEMICAL Reactions 


| Petroleum as a Raw Material for the Chemical Industry. 


——» Ii Non-Hydrocarbon Constituents of Petroleum. Sulfur and 


Nitrogen Compounds. 


Ill Non-Hydrocarbon Constituents of Petroleum. Oxygen Compounds. 


Lewis F. Hatch 
TI ot amath f Texa 


ARE many different types of non-hydrocarbon 


THERI 
compounds im pn troleum ine luding hydroge n sulfide, nor 


panic salts, water, and organi compounds containing 


sulfur. nitrogen or oxygen. but only the sulfur, nitrogen 


and oxygen compounds are present in sufficient quantities 


to be of commercial interest. Hydrogen sulfide is an im 


portant raw material for the manufacture of sulfuric acid 


but it will not be considered at this time 


of Fields 


The elemental analysis of petrole um shows percentage 


ranges for sulfur, nitrogen and oxygen as follow 


these figures are small, they represent an 


While 


of about 10 percent of the compounds im petrol um 


10 


average 


A 





very high sulfur crude may have from 40 to 50 percent 
of its compounds containing sulfur. Individual sulfur com- 
pounds, however, are present in very small amounts— 
there are just a lot of them. These and the compounds of 
nitrogen and oxygen have become of increasing interest 
in recent years for both economic and scientific reasons. 


Many of the compounds are actually or potentially 
available for industrial exploitation; this is especially 
true of oxygen-containing compounds (phenols and naph- 
thenic acids) and some of the sulfur compounds. The 
sulfur compounds are also of interest, because the pres- 
ence of some of them adversely affects the quality of 
petroleum products. A more complete knowledge of the 
structure of all of these compounds may also make it pos- 
sible to establish more accurately the origin of petroleum, 
an illusive subject of great interest. 

Sulfur and nitrogen compounds have not found nearly 


as wide industrial utilization as the oxygen compounds. 


Sulfur Compounds 

The knowledge of the sulfur compounds in petroleum 
has been derived from a study of the sulfur compounds 
in various petroleum products. There has been no sys- 
tematic survey of all of the sulfur compounds in any one 
crude, and much fundamental information is still lacking. 
API Project 48 was set up to remedy this situation. The 
sulfur compounds originally in crude oil are complex, 
relatively unstable, and break down during refining proc- 
esses to give simpler compounds. These are the compounds 
most thoroughly characterized. especially in respect to 
gasoline 

There are a number of reasons for this interest in the 
sulfur compounds in gasoline and other petroleum prod- 
ucts. Few of these reasons, however, are concerned with 
recovery and utilization. Sulfur compounds present corro- 
sion problems both during refining and in product utiliza- 
tion; many of them are malodorous; depress octane 
number and decrease lead susceptibility, and adversely 
affect product stability, burning characteristics, etc. There 
seems to be little good one can say about them except that 
they are interesting compounds potentially available in 
large quantities. Ethyl mereaptan (Ch,CH,SH) alone is 
potentially available in hundreds of tons per day. 

lable 1 gives a distribution of sulfur in crude oils of 
the United States 

About 35 percent of the crude oil may be considered 
as “high in sulfur” (above 0.5 percent) with nearly all of 
this crude coming from California and West Texas. Gulf 
Coast crudes are nearly all low in sulfur, while the Mid 
Continent area has about 75 percent of its production 


classified as low sulfur crude. 


The problem of isolation and identification of the dif- 


ferent classes of sulfur compounds and of the individual 
compounds is complicated. The following scheme of sepa- 
ration and characterization has been suggested: 
1. Fractional distillation into narrow boiling fractions. 
Il. Chemical analysis of each fraction for compound 


ty pes 
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III. Concentration of the sulfur compounds in each 
fraction by silica gel percolation. 

IV. Positive identification of individual compounds by 
chemical analysis, spectroscopic data, and formation of 
derivatives. 

There are three general groups or classes of sulfur 
compounds. 

I. Those which are acidic in nature—hydrogen sulfide 
and mercaptans (thioalcohols). 

II. Neutral but thermally unstable sulfur compounds 
mono- and disulfides, 

Ill. Thermally stable sulfur compounds 
pounds such as thiophenes. 


cyclic com- 


In cracked gasoline groups 1 and 3 predominate, with 
group 2 usually not present in appreciable quantities. 
Thiophenes, on the other hand, do not appear to be 
present in virgin distillates. The saturated cyclic sulfides 
(thiacycloalkanes) are thought to be responsible for the 
persistent odor in naphthas from which all of the mer- 
captans have been removed. Table 2 contains a more 
detailed breakdown of the types of sulfur compounds in 
petroleum and its distillates. 

The economic future of sulfur compounds obtainable 
directly from petroleum and its distillates is not bright. 
The mercaptans are the only type of sulfur compounds 
easily separable from hydrocarbons. They are acidic in 
nature and are extracted by alkali wash or by solvent ex- 
traction, In a basic medium they are readily oxidized to 
disulfides which have no particular value. Mercaptans are 
synthesized by the addition of hydrogen sulfide to olefins 
(Phillips Petroleum Company). 


R— CH = CH: + HS — R— CHSH — CH; 


and by the reaction between sodium hydrogen sulfide and 
an alkyl halide (Sharples Chemicals, Inc.). 


CsHuCl + NaSH — C,H»SH + NaC! 


Amyl mercaptan 
(Pentalarm) 


Mercaptans are used as warning agents in gases, a use 
made possible by their characteristic onion-like odor. 
Ethyl mercaptan is said to be detectable in dilutions of 
one part in 50 billion parts of air. (It is probably neces- 
sary to have the nose of a hound dog to make this detec- 


TABLE 2 


Types of Sulfur Compounds in Petroleum 
and Its Distillates 


Occurence 


TYPE Formula 
Hydrogen sul 
Mercaptans 

1. Aliphatic 

2. Aromatix 
Sultides 
1. Aliphati 

l 


, 


Disulfides 

1. Alphats 

2. Aromatx 
Polysulfides 
Thiophene and homolog 


* Occurrence 
racked products 


Petroleum Refine 





tion!) Ethyl mercaptan is also used to make sulfonal, a 
soporific. The higher molecular weight mercaptans can 
be oxidized to detergents but are not usually obtained 
from petroleum. Other uses of mercaptans, both large and 
small, await the development of new products through 
research. The chemistry of sulfur compounds has been 
described as a virgin field pregnant with possibilities. 


Nitrogen Compounds 

Nitrogen compounds in petroleum have received less 
attention than the other non-hydrocarbon compounds. This 
neglect is the result of their relative inoffensiveness and 
their lack of commercial utilization. Recently nitrogen 
compounds have been shown to have an inhibitory effect 
in catalytic processes, and, because of this, they are ne- 
joying a minor rebirth of interest. A better knowledge of 
the nature of these compounds should also give more in- 
formation related to the origin of petroleum. Research on 
the nitrogen compounds in petroleum has been made more 
difficult by the fact that they have no commercial appli- 
cations. This has necessitated the special extraction of the 
bases directly from crude oil or refinery products, a costly 
and tedious operation, 

Nearly all crude oils contain nitrogen compounds in 
small amounts, with California crudes uinformly averag- 
ing higher (above 0.2 percent) than any other area in the 
United States. Some Wyoming fields and a few fields in 
West Texas and the Mid-Continent area are in the 0.2 to 
0.5 percent nitrogen range. Many fields in the Mid- 
Continent area and the eastern areas are low in nitrogen. 
li is of interest to note that all areas having a high nitro- 
gen content (greater than 0.1 percent) are also high in 
asphalt. 

Table 3 gives the percentage distribution of nitrogen 
by fields. 

There are two broad types of nitrogen compounds in 
petroleum— basic nitrogen compounds and nonbasic nitro- 
gen compounds. The line of demarcation between these 
types is not clear, and the classification is rather arbitrary. 
Early work by Bailey and Lochte at the University of 
Texas was based on a separation effected by dilute acid. 
Recent work by Richter, et al., Socony-Vacuum Labora- 
tories. classified nitrogen compounds in crude oils and 
various fractions as basic or nonbasic depending upon 
whether or not they can be titrated by perchloric acid in 
a 50/50 solution of glacial acetic acid and benzene. Sim- 
ple acid extraction used a two-phase system, and some 
basic compounds may not be extracted because of un- 
favorable partition between the oil and aqueous phases. 
The acetic acid-benzene mixture circumvents this 
disadvantage. 

The ratio between basic and nonbasic compounds is 
usually indicated as the ratio of basic to total nitrogen. 
Nz/Nr. This ratio is between 0.25 and 0.34 and is re- 
markably constant for different crude oils, various frac- 
tions, and even the residua. This would indicate that the 
types of nitrogen compounds remain in the same ratio 
with increasing molecular weight. The types and relative 


proportion of types are constant, although the total 
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amount of nitrogen compounds will vary considerably 
from one crude oil to another. This same observation has 
been made in respect to the types of hydrocarbons in 
different crude oils. 

Most of the research on individual nitrogen compounds 
has been on distilled material rather than on crude oil. 
This raises the question of compound formation during 
distillation or other heat treatment. This was at least par- 
tially answered by Richter and co-workers by their finding 
that the ratio of basic to total nitrogen in Wilmington 
crude oil was not changed by heating at 600 F. for 24 
hours. 

The basic nitrogen compounds, although present in the 
smaller amount, have been studied much more extensively 
than the nonbasic compounds. The basic compounds are 
af three types: pyridines, quinolines, and isoquinolines. 


6 Ee > aes > 
SN N7 ZN 
lsoquinoline 


Pyridine Quinoline 


The various types of compounds are separated by dis- 
tribution of their hydrochlorides between chloroform and 
water. The quinolines accumulate in the chloroform, and 
the pyridines, in the water layer. Further separation is 
made by countercurrent fractional liberation, or neutrali- 
zation of the bases from the chloroform extraction process. 

About 85 different basic nitrogen compounds from 
petroleum have been isolated and identified.' The majority 
of these compounds are alkyl substituted quinolines, with 
a methyl group in the No. 2 position. The other alkyl 
groups are usually methyl with an occasional ethyl group. 
2.4-Dimethy1-6-(2,2,6-trimethyleyclohex|) pyridine is of 
especial interest because of its close structural relation- 
ship to a naphthenic acid found in California crudes. The 
significance of this relationship will be noted in the dis- 
cussion of naphthenic acids in petroleum. 

The nonbasic nitrogen compounds can be extracted by 
concentrated sulfuric acid and by liquid sulfur dioxide. 
These compounds have not been studied to any extent but 
are thought to be primarily pyrroles and similar hetro- 


cyclic compounds and nitriles. 
HC——CH 
HC CH 
. i 


N 
H 


Pyrrole A nitrile 


They may also be N-substituted amides of naphthenic or 
other carboxylic acids. 

A study of the nonbasic compounds in petroleum would 
be difficult but should be rewarding. As a matter of fact, 
this applies to the whole field of nitrogen compounds in 
petroleum. The rewards, however, will have to be given 
in the heaven of pure science, for petroleum is not, at 
present, in a position to compete with coal tar and various 
methods of synthesis for the production of pyridines and 
quinolines. 
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A view inside a typical shop building housing centralized maintenance facilities 


Area Versus 


Centralized Maintenance 


The choice between the two is based solely on 


economics. Here is an actual case history. 
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This increase in the complexity of 
machines and responsibility of the 
men who maintained them stimulated 
a search for new ideas and methods 
One of these was centralized mainte- 
nance. Both 


arded the idea 


management and super 


vision re: as quite rev 
olutionary. Management was willing to 
eo into it and make a detailed study 
On the other hand, supervision was not 
as willing: they feared they would not 
have enough personnel in a centralized 
plan to cover the emergencies when 
they 


repair 


arose, or to meet the everyday 


demands each type of equip 


ment required. 


Disadvantages of Area 
Maintenance 

Many things were wrong with 

\ few ot 

transportation, scheduling, down-time, 

all hav- 


Area 
maintenance. these were 
purchasing and engineering 
ing a direct bearing on a maintenance 
program, a direct bearing on cost of 
operation and, naturally, a pronounced 
effect on the profits of an organization 
Programs were planned and in many 
cases over-lapped. This often was very 
costly since at times work already per 
had to be 

had been set up 


formed undone because a 


program with poor 
coordination 

Another big item which had a direct 
hearing on the cost of maintenance 
within the area set-ups was that super 
visors in charge of an area in most 
cases felt, and rightfully so, that their 
area was the most important one in 
the organization. The supporting shops 
that would have to perform work for 
maintenance found themselves in many 
cases faced with emergencies in a num 
ber or areas, with priority orders from 
each area supervisor. The superintend 
ent of the shops would have to make 
the decision as to which should be 
first. Maybe there were four or 
jobs with A-l priority ratings; in his 
would do the best that he 
Often the work that came 
side-tracked for 
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day that a repair is needed. Standard. 
ization eliminates a lot of this ma- 
terial, and centralization lends itself 
much more fittingly to a standardiza- 
tion program. 

It was also found in 
nance that it was impossible, when an 
emergency arose in one area, to draw 
manpower from another area. This was 
due sometimes to a union contract 
clause or to unfamiliarity of the main- 
tenance men from one area with equip- 
ment in another area. This led to spe- 
cialists who could do a very good job 
in their home area but were at a loss 
in other areas. Thus when the emer- 
gency arose and men were transferred, 


Area mainte- 


the repairs were slowed down due to 
lack of knowledge. In many instances 
under the area set-up men were com- 
pelled to work overtime with overtime 
rates while in other areas not affected, 
they were sitting around waiting for 
an emergency to arise. 


Growth of Centralization 

In 1938, it was felt a lot of things 
could be accomplished by a change in 
our maintenance program. One of the 
changes was manpower and another 
was cost. It was felt a more direct 
facility cost was needed. Departments 

Mechanical, Electrical, Fuel & Com- 
bustion, Construction, Shops and Engi- 
neering—-were too far apart and not 
coordinated, too much over-lapping 
and too much operation as individual 
organizations. Management 
proached with a centralized plan tying 
all of these departments together. Man- 
agement was interested but skeptical 
and, with war clouds gathering in 
Europe, the proposition was tabled but 


was ap- 


not forgotten. 

From the years 1939 to 1945, con 
siderable study was made of the cen 
tralized plan. In 1945, management 
was again approached using as a sell- 
ing point the potential savings in man- 
power. We had 307 men working on 
a 48-hour-week in the Mechanical de- 
partment, and it was assumed the same 
amount of work could be accomplished 
with 287 men working only 40 hours 
Thus manpower costs could be reduced 
by the eqlivalent of 53 men, or 17 
percent. Using an average rate of $30, 
this gave a savings of $82,680 per 
year. By cutting back the number of 
men plus using the others anywhere in 
the organization, certain supervisors 
could also be eliminated. With the cut- 
back, the remainder should be com- 
pensated (both supervision and hour 
rate men). Therefore $20,000 was 
added to cover this extra compensa- 
tion, leaving a net savings of $62,680 
on labor. 

Next the delay problem was looked 
at. Based on the delays for 1944 
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amounting to 1363 hours and consider- 
ing the experiments on centralization 
in 1945, we came up with a reduction 
of 474 hours, equal to 28,440 minutes. 
Costs for delays equal about $3 a 
minute, giving a total savings of $75,- 
320. It was felt delays could even be 
bettered by 45 percent which would 
cut off 613 hours or 36,780 minutes. 
Using the $3 per minute, a total of 
$110,340 would be saved on delays. 
Next the miscellaneous items were 
looked at. Transportation savings 
would equal $2000. By the use of the 
labor during idle moments, saving in 
machine shop labor would equal $10.- 
000; reduced handling time would 
save $5000; installing a small furnace 
in a central shop would save $3000. 
In our pipe shop alone, in transferring 
labor from the weld shop, savings 
would equal $2000. Inserting limited 
welding technique into the classifica- 
tion of our repairmen, thereby elimi- 
nating high priced welders on mediocre 
jobs, would save $3000: closer co- 
ordination would save $3000; install- 
ing a centralized material control 
another $5000; tooling would save 
$10,000—making a total of $43,000. 
Adding the saving in man hours, de- 
lays and miscellaneous, it was figured 
a savings of $216,000 a year could 
be accomplished by a limited central- 
ization plan in one department. 


Actual Start of Centralization 

In 1946, the “green light” was given 
by management. A building was set 
aside for the centralized mechanical 
plan. A total of $100,000 was spent 
in revamping the building to be used 
as the pool for all repairmen. Allied 
shops brought in as a part of the de- 
partment included the weld shop, pipe 
shop, safety shop. lubrication, and mis- 
cellaneous repair gangs which handled 
the precision work on pumps, air com- 
pressors, fans, After the 
plan was installed and working, the 
savings exceeded by many thousands 
of dollars what had been estimated in 
1945. Not only the company 
amazed, but our supervision was most 


scales, etc. 


was 


agreeably surprised because it was 
found that plenty of labor was avail- 
able at all times for any emergency, 
and we were building facilities for use 
that had never been dreamed of. Fa- 
cilities that had always been purchased 
before now were being built by the 
pool, thus bearing out our theory if 
you give the man the tools to work 
with, the place to work in and the 
facilities to work on, you will receive 
value in full on the investment. Equip- 
ment was being built with these men 
that prior to centralization cost many 
hundreds of thousands of dollars. 
Equipment could now be taken out of 


production and, by using the central- 
ized building, repaired without adding 
extra men to the force; in this way, a 
normal flow of production in a given 
area was maintained. 

At this point centralization could 
be looked upon as a boon to mainte- 
nance, a position having been reached 
that would bring some profit to the 
organization. The working men were 
in a more friendly position because 
they could approach maintenance work 
a lot better than under the old area 
set-up. Centralized maintenance could 
now be scrutinized in the over-all pic- 
ture. How to do it and what it ap- 
proaches were, again presented a prob- 
lem. It was working out very nicely 
in one department; but there was 
skepticism about the problems that 
would develop when an effort was 
made to centralize the maintenance 
program in all departments. Again, a 
look at one department and its ac- 
complishments over the years served 
as a shining example. 

A few years before, lubrication in 
many of the modern plants consisted 
of the “coffee-pot,” the “old grease 
stick,” with two-thirds of the lubricant 
down the drains into the sewers, stream 
pollution, high cost of lubricant and 
high cost of wear because equipment 
was not lubricated properly. Today 
there is centralized lubrication. Instead 
of “coffee-pot” and “grease stick” there 
is centralized mechanical lubrication 
with equipment housed in nice clean 
buildings. Oils and greases are studied 
and analyzed. The right type of lubri- 
cant for the right type of equipment 
is the invariable practice. There is no 
waste of lubricant down the drain un- 
less an emergency break occurs. Men 
are trained in lubrication—they are a 
part of the maintenance set-up, and 
far fewer men are used because of the 
centralized lubrication equipment. 
Each bearing or each point of lubrica- 
tion receives only the exact amount. 

Now look at other phases of opera- 
tion. Compressors a few years ago 
were scattered all over the plant but 
now are housed in a central place. 
Fuel-oil units that under the old set-up 
were practically attached to each unit 
are now housed in a central building; 
pumping units that were distributed 
promiscously around are now housed 
in central plants—all a part of a cen- 
tralization program. And all are based 
on one idea, cutting costs. Fewer oper- 
ators are required for a central plant. 
Standard equipment is bought thereby 
cutting down the number of spares. 
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There are considerably fewer units of 
equipment to maintain, so maintenance 
costs are reduced. Many other items 
are centralized today, costs thus being 
cut. 

If all this equipment can be cen- 
tralized, is there any reason why main- 
tenance itself cannot be centralized? 
The questions that are always asked at 
conventions where centralization is 
discussed, are “How do you maintain 
equipment if you do not have mainte- 
nance men with it?” and, “If you do 
men with it. how 
can you describe it as centralization?” 
These should be answered by stating 
that under any maintenance program 
there must be a limited number of 
maintenance men attending, there must 
be skeleton crews around the equip- 
ment. But these skeleton crews are not 
stationary; they are flexible and fluid 
with some maintenance men available 


have maintenance 


at all times where a single piece of 
equipment is in operation. The trained 
maintenance man can discern trouble 
a lot faster than the average operator 
whose mind is occupied in getting out 
the production and not worrying about 
the condition of the equipment. It is 
not his job—it is the maintenance 
man’s job to see that the equipment 
is kept up. 

One big item not yet mentioned is, 
“Are we going to allew it to continue 
along the same line as under the old 
set-up even if we have centralized it, 
or must it be planned and scheduled 
in good order?” A safety valve must 
be added. and that safety valve is cost 
through which all mainte- 
must where all 
and from which all 


( ontrol, 


nance controls pass, 
requests must go, 
work orders must come. This dapart- 
ment is a staff function for the man- 
ager to administer. 

Based on the foregoing discussion, 
the original question can be recon- 
sidered: What is the difference between 
{rea maintenance and Centralized 
maintenance? For as long as you have 
equipment in an area and it has to 
be maintained, you must have mainte 
nance men perform this work. To 
clarify this question, Centralized main 
{rea maintenance refined 
for economy and efficiency which elim 
inates the pit-falls, discrepancies and 
over-lapping that often occur in an 


tenance 1s 


Area maintenance set-up. 


Workings of Centralized Plan 
The best definition of “Centralized 
maintenance” is one word: “pool.” 


This pool is set up so that manpower 
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can be drawn from it to take care of 
regular maintenance work or for emer- 
gency repair. The pool should be lo- 
cated in a central part of a plant or 
as near as possible to it, so that travel 
time can be minimized. It should be a 
combination of buildings or depart- 
ments which will house in main all 
of the maintenance shops, as well as 
large assembly floors where the main- 
tenance repairman can operate on 
building new facilities or repairing old 
facilities. It should also contain the 
Plant Engineering division so that 
quick access to that department can 
be had for advice, consultation and 
accessibility to drawings. All other 
allied departments should be housed 
in or near this vicinity, Material is 
transported to the central shops where 
it is prepared, welded, heat treated, 
machined, inspected and is sent to 
either stores. storage yards or the fa- 
cility itself. Handling costs are down. 
~~ 

transportation costs are down and de- 
lays between departments are cut to a 
minimum. 

The general stores is one depart- 
ment that also should be included in 
the central area, whether it is a part 
of maintenance or a part of some other 
division. Its location should be in the 
same building or in close proximity to 
all shops, so that the material handled 
by stores is easily accessible to the 
maintenance division who uses 50 per- 
cent or more of the stores materials. 
Included in the central point should 
be the offices of the Maintenance divi 
sion which would include the manager 
and his assistant, cost control, the de 
partment superintendents and _ the 
stores, The centralized plan minimizes 
duplication, keeping of records, main 
taining stenographers and secretaries 
and file clerks. Clerical help is pooled 
and handles all of the work of the 
division. This set up cuts out red-t ipe 
It makes available clerical help for 
supervision and places the supervisors 
and foremen in the position for which 
they are paid. In many cases super- 
visors have been forced to become file 
clerks and this makes a very expensive 
clerk and a very inefficient supervisor 

With the Stores department tied up 
close to the central plant, it becomes 
responsible for all spares needed for 
the operation of the equipment, with 
the Maintenance division furnishing the 
stores with maximum and minimum 
requirements of all spares needed. It 
is the responsibility of the Stores de- 
partment to maintain these spares 
within the ranges established, This 
eliminates the responsibility on the 
part of Maintenance.of the stock pile 
Maintenance responsibility to the 
Stores is then confined to keeping it 


notified of an emergency repair, new 


1 Gulf Publishing ( company Publicat 


construction work or any type of en- 
deavor outside of the regular mainte- 
nance. This shifts a great responsibility 
from the shoulders of Maintenance to 
the shoulders of general stores where 
it belongs. 


Workings of Area Plan 

In a centralized plan, it has been 
found advantageous to set up, in a 
very limited way, a small shop where 
the maintenance men can do a quick 
job without returning to the central 
shop. It might be only a bench or two 
with one or two minor machines, such 
as a drill press. A complement of tools 
particularly used on the type of equip- 
ment in the area are under lock and 
key, and a small supply of standard 
stores is always carried, All of this 
lends itself to a highly efficient op- 
eration, 

One of the talking points for Area 
maintenance is the good control of 
maintenance men in a given area or a 
department. In many cases control is 
under the production superintendent 
of that area who tries to maintain his 
equipment at the highest level of effi 
Area often 
dilemma 
are faced 


ciency. maintenance gets 
number of 


when a 
with an 


into a 
these areas 
gency and a decision has to be made. 
During off-duty hours, the 
may rest on the shoulders of the sub- 
ordinate. In Area 
maintenance is used, machine parts are 
worked on and completed, often at the 
cost of over-time, only to have the 
articles in question lie around for days 
are used 


decision 


many where 


cases 


or even weeks before they 
This alone is a very costly operation 
and although it can happen in a cen 
tralized plant, the chances are at least 
minimized, 


Preventive Maintenance 

The next item is “Which type lends 
itself best to preventive maintenance ?”’ 
Most likely a Centralized Maintenance 
program. 

Preventive maintenance at 
very hard to sell to management and 
often just as hard to sell to the em 
ployes using the equipment, Manage 


times 1s 


ment apparently loses sight of the fact 
that as long as a piece of equipment 
is maintaining a high rate of produc 
tion with very little down-time, it is 
wearing out. If not 
it will go on to the breaking point 
Phe that 
newed by a small amount of down 
time transfer their trouble to other 
parts and the whole facility becomes 
an emergency repair. With the central 


removed in time, 


parts could have been re 


ized plan a good Inspection depart 
ment, operating at a high rate of effi- 
ciency, will detect the approaching 


trouble. and a certain section can he 
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built and inserted with a very small 


imount ol down time 
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Mair 


re«que ! 


within the 
requests are for 
which is the 
Phese 


from operation ! 


to a control center 
tenance Cost ¢ ontrol 
may 


come es pro 


duction, purchasin industrial rela 


tions, engimeerine. or res irch ind « in 


he initiated by the head of anv one 
of these 
ipervisors. These request f amount 
ro direct to Cost 
before 


they must 


departments “ ’ ol hi 


rte $50 or ke can 
Control, If more 
Control vill 
have the 

No department in " 
allowed to perform any type ol ork 
until it 3 
On the sur 
which 
type of 


than S50 (ost 


honor them 
ipproval of the division head 


maimtenance 


regardle of its urgeney 
released by Cost Control 
face this looks like red tape 
eventually could kill 
However in a 


any 


i program well rev 


ulated control departme nt. it be 
simple matter to have 


comes a very 


work performed on a minute's notice 
till have it 


trol ce partment 


screened by the con 
kor 
during the night 
week-ends 
Control de partment is not operating, a 
block of issued to all de 
partments to use for a given period of 
Wher 


numbe rs is 


ind 
immediate use in 
shifts 
{ost 


an emergency 
or over the when a 
numbers is 
emergencies arise, ome of 
Later 
is available the 
department making the request for the 
emergency sends its st to the Cost 
Control de partment who in turn checks 
that it is a le 
If the department originating the num 
ber fails to call the 
the Tabulating department nm makin 
the cost of labor and 


time 
these 
Control de partment 


ul ed when the 


reque 


eitimate 


reque at | 


control section 


up ind returning 


will use this number in turn 
ing over ost to the 
Phe number is then picked up The de 
had 


Lrriinie di 


material 
its ¢ control section 


partment of division to which it 


originally been iis iened Is 


ontacted ing the order is ole ired 
Cost Control. If 
head for 


subye ct 


itely ¢ 
to the satisfaction of 
on to the divi 


whi h ite 


s10n 
earance Request 
creening will be re 
Mainte 
Control 
department or to the works 
final appro il A ri id 
followed by the 


<0 that no 


te que stion upon 


ferred to the manager of inet 


ind Construction by the Cost 
general 
manager for 
policy is constantly 
Control department service 
request is honored and subsequent 
work orders issued for it 


proved hy the 


unless ap 
regularly iuthorized 


personne! 


Maintenance Cost Control 
Maintenance Cost Control is a defi- 
nite and coordinated plan of action to 
control and hold within specified limits 
(ood mainte 


ill maintenance costs 


management means cood cost 
control. Management 


cost 


nance 
insistence 
likely to 


organization 


upon 
mean 
W ith. 


cannot 


rood control is 
maintenance 
out i knowledge ot costs 
be measurement of the maintenance re 


ull ‘v4 ithout measurement there 


rood 


there 


can 
cot trol 
mistaken 


objective is to 


not tv 
It is a 


Control 


that Cost 
hold 


only 


notion 
down 
expenditures to where enough 
money is spent to kee p equipment and 
structures patched up. In some plants 
the objective should be to make certain 


that enough money is spent on main 


tenance to prevent future excess costs 


of lack of foresight and effe 


planning 


because 
tive maintenance 
Cost Control was 


never intended to 


replace an organization's Cost depart 
ment. It is actually one additional man 
igement tool to enable it to effectively 
operate it and is to be 


adjunct to the Cost department 


business used 
as an 
Cooperation between the groups must 
he maintained constantly It is wholly 
the Cost Control 
rral part of the Cost de- 
partment ind not operate as a separate 
unit Ir 
use it as a staff group 
Maintenance. fully 
ing a lon grange approag h to the con 
trol of its For too 
has heen 
tolerat 


section 


possible for 
to bie im inte 
however we 


our organization 


today Is realiz 


maintenance cost 


many vears, management 
blindly 
ing maintenance as a evil 
with litth or no konwledge of what 
might be accomplished from control 
information. Today 

ill fields is becoming 


good cost control to maintain a 


following a course of 


necessary 


management in 
more insistent 
upon 
ood organization 

Can Plant 
hetter if 
set-up ¢ 


Engineering function 


divorced from the mainte- 
The 
For 


whe re 


nance answer to this is 


emphatically no! many years we 
had 
vorked on its 
-ented with a project. spend many days 
vorking on it. and then suddenly dis 
cover that Maintenance on its 
had made which 
that the department had 
to do the On the 
ther hand. many times Maintenances 

especially in the davs of Area maint 
would make a repair to the 
equipment the bens 


experiences kK ngineering 


own. [It would be pre 


own 
changes would mean 
IK neineering 


whole projyect overt 


nance 
meer depart 
wcquainted with the repatt 


make 


would hve 


ment. not 
vould in) turn 
chan is This 
in order for purchase of the material 
ma hined When 
would find that 


drastic 


followed with 


—cmie 


ind having it ready 


install I neimeerng 


the equipment was entirely different 
due to lack of 
Maintenance and Engineering. There- 
fore, it is imperative in a good main- 
it be 


cooperation between 


tenance set-up, whether Area or 
Centralized, to have 


I ngineering 


a close tie-in with 


Lubrication’s Place 

should be part of the 
program wholly devoted 
ind should be an effi 
erent department working in 
with all of the 
should be 


meer 


Lubrication 
centralized 
to lubrication. 
conjun 
de partments in 
headed by 
should 


men 


tion 
maintenance It 
a lubrication eng and 


earry its own supervision and 


best 
Our organization has 


lubrication pra 
a well hal 


anced lubrication system with its own 


trained in the 


tices 


seniority rolls, its own supervision, its 
own procedures of operation and its 
own skilled personnel and the savings 


run into many thousands of dollars 


innually 


Effect of Reciprocity 

The last that 
cussed is “How does a rec iprocity pro- 
affect the maintenance 
*" Would it be 


in area maintenance than in centralized 


item should be dis 


vram pro 


gram / more beneficial 


maintenance? Reciprocity has been a 
hig problem to maintenance manage 
unless a well controlled 


ment because 


maintenance program is in effect, ma 
terials often do not meet requirements 
necessary to maintain equipment at its 
highest level of efficiency, Reciprocity 
can be a big factor in this if materials 
because of 


controlled 


are not poor 


communication between maintenance 
and the Purchasing de partment on 
Dus 


controls centralization 


minimum standards to the close 
can set up, 
reciprocity can he worked with good 


economical results 


Conclusion 


Finally. at no time. regardless of 
the type of maintenance in question, is 
it possible to withdraw maintenanes 
men entirely away from equipment lt 
is always desirable at least to 
tain trouble starts to 


and to catch it before an 


ascerT 
when show up 
emerevency 
arises. 


We will bee able 


tralized program is fully complete, to 


ds soon as our cen 


reduce our maintenance costs by not 


less than $2,000,000 per vear by a 
from Area to Centralized 
Reevardless of the type ol 


feel that centralization is 


change ove 


maintenance 
industry. we 
maintenance 


the answer to a reduced 


cost in both mar power, mate rials and 


controls 
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Let these case histories show vou how to minimize 


maintenance in tower tops and overhead systems. 


C. C. Hulbert and J. A. Rippetoe, Jr. 


er 


corrosion 


A SPECIFIC ORGANI 
inhibitor proved effective over a two 
year period in reducing corrosion in 
the tower tops and overhead systems 
of two primary crude-fractionating 
20 to 60 per 


units to the extent ot 


cent in terms of lite 


Marked 


ind consequent reduction in cleaning 


equipment 


improvement in cleanliness, 


time for tower travs and condenser 


and cooler bundles. were also 


ichieved 


Cost of the inhibiting chemical was 


| , mills per crude 


barrel ot pro 


essed, Continuous chemical injection 
into the overhead vapor line from the 
tower, and ammonia injection to main 
tain gasoline accumulator-water pH in 


the 7.5 to 8.0 were required 
for optimum The 
ammonia cost was 0.3 mills per barrel 


range 
results saving in 
of crude 

Pure Oil's Cabin Creek refinery has 
had the 
rosion proble ms which increase in step 
chloride 


common experience ot cor 
and 
Ammonia i 
had failed to 


therefore, it 


with increasing sulfur 


contents of the crude 
jection and = desalting 
sullic 
vas decided to try an 


preference to going 


brin ient relief; 
organic cor 
rosion inhibitor in 
to further applications of monel metal 
or stainless steels. In March 1951 a 
trial inhibitor started 
It was injected into the overhead sys 
1 crude-topping tower. Favor 


le d to the 


treatment to a second 


with the was 
tem ol 
ible results from this trial 


extension of the 


crude topping unit in August 1951. It 
is the purpose of this paper to describe 
with the inhibitor in 


during the 


the t \pe rience 
these 


\ears 


two units 


past two 


The Distillation Equipment 

The crude topping unit selected for 
the trial run with the inhibitor is re 
ferred to as the No, 1 unit. Crude 
heated to a temperature of about 550 
I’. is fed to a fractionating tower, neat 
the bottom, at a 4000-barrel-per-day 
rate. Light ends flash and pass up the 
tower they 
liquid side streams or where they pass 


where are withdrawn as 
overhead as vapor, Steam ts added to 
the bottom of the 
The 
through 
before it 
Condensed hy 


tower to aid in 


overhe ad vapor 


fractionation 
stream one condenser 


three 


and coolers enters a 


rasoline accumulator 
drocarbons from this accumulator are 
pumped back to the top tray of the 
tower as reflux so that a constant tower 


vill be 


) 
200) | ranve 


top temperature maintained in 
the 250 to 


the Hash zone of the 


Pressure jn 
tower is between 
1 psi and 35 psi. and in the gasoline 
accumulator it is 5 psi to © psi 

Phe second crude topping 
lected for application of the inhibitor 
is referred to as the No. 2 Crude 
heated to a tempera 
flashed in a 


unit sé 


unit 
for this unit is 
ture of 700 F.. and is 
fractionating tower at | » psi to 1& ps! 


The feed Is 


barrels per day. Overhead vapors pass 


crude normally 2.800 


through a vapor crude exchanger. a 
and two coolers before they 
Reflux 


( onde nse! 


enter a gasoline accumulator 


pumped from the accumulator is used 


for the purpose of maintaining a tower 
top temperature in the 200 to 220 F. 


ranee, 


Character of Crudes Processed 


Before 1947 most of the crude pro 
Cabin Creek was either a 
Pennsylvania or a Gulf Coast 
lesa than 0.1 pereent sulfur and 
with a low natural or desalted salt 
ontent The balance of the erude 
processed in this jr riod was Mid-Con- 
tinent. From 1947 on the 
of Mid-Continent erude processed in 
until in 1952 > it 
percent of all crude 
Mid 


sulfur 


‘ ssed at 
type, 


with 


percentage 
creased rreatlhy 
amounted to 88 
Both the 


( rude 


run percentage of 


Continent run and its 


content have increased throughout the 
vears, Table 1 
of Mid ( ontinent crude processed and 
this period 


shows the percentage 


its sulfur content over 
The apparent decrease in average sul 
1952 retlects three 


low-sulfur 


fur content in 
months of abnormally 


crude and is not indicative 


of a general downward trend 

Since 1917 the No. | unit has proe 
essed Mid-Continent crude exclusively; 
whereas the No 


varying proportions of Mid-Continent 


receipts, 


unit has pro essed 


and Pennsylvania types of crudes, The 
percentage split of onstream time for 
the two crudes processed in this unit 
is shown in Table 2 

The Pennsylvania crude processed 
natural salt 
five pounds per 1000 barrels, and is 
not desalted. The Mid-Continent crude 
is chemically desalted. The salt con 
tent of the charge of Mid 
Continent crude has fallen slightly in 


has had a content below 


tower 


hecause of im 
proved desalting Phe salt 
content of the desalted stream is 
lable 3. by months, for the 
from October 1949 
1952 


the past few years 


average 


-hown iti 
period through 


December 


Means of Evaluating Corrosion 


By 1945 a felt 
measuring the 
and ol 
preferred metals for replacements, in 


need wis for some 


means oft increasing 


corrosion. rates indicating the 
order to reduce corrosion. ¢ oupons of 
laid on the tube 


ove rhe ad 


various metals were 
it the No 


inasmuch as the 


hundles lowe! 


condensers but cou 


were not electrically insulated 
bundles. the 
first) insulated 
August 1949 in the 
an International Nickel Com 


which Wis placed in 


pons 


from the results were of 
little 


value, Phe earl 
were used in 
form ol 
pany test spool, 


the top trav of the No | 


The rapid deterioration of steel con 


tower! 


denser baffles in use with admiralty 
tubes in the No 
to the installation of 


August 1919. Thus it was 


l tower condenser led 
monel baffles in 
felt that 
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there was a need for data on galvanic 
corrosion tendencies and rates. In 
June 1950 several coupon pairs of 
condenser-material metals were in- 
stalled in the overhead condenser and 
coolers of the No. | tower, and a little 
later the same thing was done in the 
No. 2 system. Although the 
members of each pair of metals were 
firmly bolted to each other, the pair 
was insulated from metallic connec- 
tion with the metals of the condenser 


tower 


or cooler itself, 

\ program of photographing each 
condenser bundle at each cleanout was 
begun in September 1950. The pro- 
vram was later extended to cover all 
unusual forms of corrosion en 
countered 

Systematic chemical analysis for the 
copper and iron content of gasoline 
accumulator water was not begun un 
til January 1951. three months before 
inhibitor injection was started in the 
No. 1 

Records of equipment life and re 
pairs have been kept for a number of 


tower overhead system 


years. These records also show down 
time, and they report the appearance 


of equipment 


Use of Ammonia 


Ammonia has been injected into the 
two crude-fractionating towers for a 
purpose ot 
Before the 

had 
minimum 
copper in the 


number of years for the 


neutralizing acid gases 


inhibitor was started, it been 
that 


amount of 


found there was a 


iron and 
water when the 
pH of the water was held between 8.2 
and 84 


The ammonia is purchased in an 
hydrous liquefied form, in cylinders 


rasoline accumulator 


of 150 pound capacity. It is vaporized 
in a steam heater, and is fed through 
flow meters at controlled reduced pres 
sures. The rates of flow are manually 
controlled with needle valves to give 
the desired accumulator-water pH. The 
flow meters aid in making the adjust 
ments in flow, and they also serve to 
give a prompt indication of undesired 
rate of flow. Each 
has a separate injection system. The 
| tower in the 
vapor above the tenth tray 
from the top In the No. 2 tower the 


changes in tower 
ammonia enters the No 


Spar e 


TABLE 1 


increase in Mid-Continent Crude Consump- 
tien and Sulfur Content 


Sallur Content 
Percent by 
Weight 


Crude 
Processed 
Time | Year Percent 


ammonia enters the vapor space above 
the twelfth tray from the top. 

Considerable trouble has been ex- 
perienced with this setup because the 
ammonia corrodes the pressure regu- 
lators, valves, and rotometer rotors. 
Difficulty has also been experienced 
with thread leaks at pipe joints. 

To obtain minimum corrosion rates 
with inhibitor injection, it has been 
necessary to continue ammonia injec- 
tion, although at reduced rates. 


Inhibitor-Injection Procedure 

The pumps used for inhibitor injec- 
tion are reciprocating, with adjustable 
stroke. Each pump takes suction from 
a six-gallon measuring tank (made 
from a section of ten-inch pipe) 
equipped with a gage glass. A 14-inch 
inhibitor from the 


line carries the 


pump to a point on each. overhead 


vapor line about 18 inches from the 


tower 
When it decided to start in- 
hibitor injection to the No. 2 
in August 1951, a tie-in made 
from the No. 1 tower inhibitor line 
to the No. 2 tower vapor line. Manipu 
lation of valves permitted the use of 
the same feed tank, pump, and line 
inhibitor into both 
overhead systems. In December 1951 
a separate feed tank, pump, and piping 


was 
tower 


was 


for injection of 


installed to serve the No. 2 


tower so that each tower could have 


were 


continuous inhibitor injection. 
Inhibitor was initially injected into 
system at a rate of about ten 
gallons per day. The 
duced over a period of four or 
days to a normal two-gallons-per-day 


eu h 
rate was re- 
five 
rate. This was calculated to give one 
part of pure inhibitor for each 50,000 
parts of overhead material. On each 
startup after a cleanout, the normal 
two-gallon-per-day rate was used. 


Until March 
used as a diluent for the 
three parts 

inhibitor 
been 


1952 straight-run gas- 
oline 
inhibitor at the 
gasoline to one 
that date 
used as the diluent. in the same ratio 


was 
rate of 

part of 
Since kerosine has 
It was necessary to dilute the inhibitor 
because the minimum dependable 
daily capacity of each pump was well 
above the two-gallons-per-day inhibi 
tor requirement. The practice of dilu 
desirable, in any 
to aid in distributing the chemi 


tion is considered 


case 


TABLE 2 
Crudes Processed in the No. 2 Unit 


Pennsylvama 
Crade 
Percent 


Mid Continent 

Crade 
Tome Year Percent 
16.0 54.0 
19 


Ww 


cal in the vapor stream. 

Three plans of inhibitor injection 
have been tried: Continuous injection 
was used for the No, 1 tower from 
March through August 1951, and for 
both towers after December 7, 1951. 
From September 13 to December 7, 
1951, the daily dosage of diluted in- 
hibitor for each system was injected 
continuously over a 12-hour period. 
For a short test period in August 1951 
the daily dosage of pure inhibitor was 
injected into each system in about 
one hour. 

No indication of corrosion by the 
inhibitor itself has ever been noted in 
the No. 2 unit installation, where the 
vapor-line temperature is normally 
220 F. or lower. 

Two failures, apparently caused by 
inhibitor corrosion, have occurred in 
the No. 1 tower installation where the 
vapor-line temperature may run as 
high as 260 F. In both of these failures 
the double extra-heavy 14-inch nipple 
which carries diluted inhibitor into 
the No. | tower overhead vapor line 
showed severe attack. The inside of 
the nipple had become funnel-shaped, 
with the large end of the funnel on the 
vapor-line end of the nipple. A thread 
leak occurred at the injection point in 
each case. In the case of the second fail- 
ure the wall of the six-inch extra-heavy 
mild-steel vapor 
roded almost to the point of perfora- 
tion in the just below the 
inhibitor-injection point. 


line was also cor- 


The gasoline diluent was changed 
to kerosine after the first failure, After 
the second failure the inhibitor manu- 
facturer conducted very prompt and 
extensive tests of the corroded metal 
sections, and of the inhibitor itself, at 
normal operating temperature. It was 
found that the corrosion had resulted 
from the dissociation at this tempera- 
ture of a normally stable acidifying 
constituent of the inhibitor. The for- 
mula has now been changed to elimi- 
nate this fault. In addition, it is now 
recommended that the injection nozzle 
in each installation be extended to the 
center of the vapor line. pointed down- 
stream, and constricted so as to give 
a spraying action for the distribution 
of the chemical in the vapor. 


Properties of the Inhibiting 
Chemical and Mechanics 
Of Its Action 

Only a brief description of the 
physical and chemical properties of 
the inhibitor will be given herein. in- 
asmuch as the purpose of this paper 
is chiefly concerned with the practical 
application of the inhibitor and the 
results of its use. 

The inhibitor used was a hydrocar- 
bon-soluble high-boiling stable sub- 
stance. with specific gravity close to 


Petr 





1.0, a pour point of —50 F., and a 
Saybolt Universal viscosity of 44 sec 
at 100 F. 

The inhibitor’ is believed to form, 
by adsorption, a monomolecular film 
on metal. This film is thought to ad- 
here to the metal in a semi-chemical 
fashion and to form a mechanical bar- 
rier between the metal and corrosive 
materials.” 


Control of pH for Minimum 
Corrosion 


Control of accumulator-water pH 
has been found to be fully as im- 
portant with the corrosion inhibitor as 
without it. Table 4 shows the results 
of a 26.5-hour test for the determina- 
tion of the effect of discontinuing am- 
monia injection while the inhibitor 
was in use. Both ammonia and _ in- 
hibitor injection had been continued 
long enough prior to the test period 
to establish optimum protection, as 
indicated by accumulator-water analy- 
sis. Within one-half hour after the 
ammonia injection had been stopped. 
the iron content of the water increased 
twentyfold while the copper content 
increased fivefold, The rapidity and 
magnitude of the increases in metal 
concentration indicate that compara- 
tively corrosion may be ex- 
pected to result from even brief inter- 
ruptions or reductions in ammonia 
injection. 

Table 5 shows the monthly averages 
of analyses of daily spot samples of 
accumulator water from No. 1 unit 
and from No. 2 unit before and after 
the start of inhibitor injection. As 
shown in Table 5, on the average, 
the water from the No. | unit during 
inhibitor injection was 36,3 percent 
lower in iron and 81.6 percent lower 
in copper than before inhibitor in- 
jection. The corresponding reductions 
in metal content in the No. 2 unit ac- 
cumulator water were 14.3 percent 
for iron and 54.5 percent for copper. 
The large reductions in copper content 
are probably a reflection of the water 
pH occasionally having been carried 


severe 


TABLE 3 
Salt Centent of Mid-Centinent Crude 
After Desalting 


Pounds of Salt as Sedium Chieride 
Per 1000 Bbis. of Crude 


MONTH 1950 1951 1952 





January 13 12.3 75 
February 19 3.9 5.0 
March 22.3 17.0 33.7 
April 43 11.7 40 
May 17.8 15.5 443 
June 11 

July 6.0 

August 15.2 

September 

October 

November 

December 


4 verage 


too high before the start of inhibitor 
injection. 

The data in Table 5 do not show 
clearly what the optimum pH range 
is. However, analysis of individual 
spot samples, taken after periods of 
several hours of constant pH and at 
different pH levels, indicates that the 
ideal range for minimum corrosion 
with minimum ammonia cost is 7.5 
to 8.0. This is in agreement with the 
findings of the Sinclair Refining Com- 
pany.” Analyses of the accumulator 
water indicate that a pH held uni- 
formly as high as 8.5 has little or no 
effect on the protective inhibitor film. 
However, carrying such a high pH 
level wastes ammonia. 

In addition to the reduction in the 
corrosion rate, the smaller volume of 
ammonia needed to maintain the lower 
pH level required with the inhibitor 
resulted in an average saving of $46 
per month for the two towers involved. 


Behavior of Glass pH Electrodes 
With the Inhibitor 

A year before the inhibitor 
started a multiple point pH recorder 
had been installed to serve the accu- 
mulators of both units. The instrument 
functioned well, but required mainte- 
nance every few days in the form of 
adjustments and electrode cleaning. 
When inhibitor injection was started 
into No. 1 unit in March 1951], the 
recorder began at once to give erratic 
pH results for the accumulator in- 
volved. At the same time normal re- 
sults were obtained for the No. 2 unit 
accumulator which had not yet been 
exposed to the inhibitor. When the 
inhibitor was injected into the No. 2 
unit in August 1951, pH results re- 
corded for the water from its accu- 
mulator also became erratic. The in- 
hibitor appeared to have much the 
same effect on the electrodes of the 
laboratory pH meter which had been 
used to check daily spot samples from 
the accumulators. It has become neces- 
sary for ammonia control to rely al- 
most entirely upon color-indicator pH 


was 


tests. 


TABLE 4 


Iron and Copper Centent of No. 1 Unit 
Accumulater Water with and without 
Ammonia Injection 


lren Copper 
Elapsed Parts Parts 
Time Am Per Per 
Hears Inhibiter monia pli Milhesa) Millen 
0.0 In In 0.0 02 
3.5 Ir In 7 0.2 0.1 
3.6 In Out 
40 In Out r 40 O5 
6.0 In Out 6.0 06 
£0 I Out 10.0 09 
11.0 I Out 5.0 
15.0 I Out . 7.0 
19.0 I (ut 10.0 
24.0 I (hut 15.0 
I 


2685 ut , 15.0 


' 
' 
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Inasmuch as all three onsets of elec- 
trometric pH-indicator trouble coin- 
cided with exposure of the electrodes 
to inhibitor, it seems certain that the 
inhibitor caused the trouble—probably 
by the formation of a film on the glass 
electrodes, 

Acid cleaning restored the labora- 
torv electrodes to a condition for nor- 
mal use, but acid cleaning of the 
electrodes in the recording equipment 
had a very transitory effect, which 
lasted less than an hour in each case. 
The manufacturer of the recording 
equipment has not been able to solve 
the problem to date. It has been pos 
sible to obtain satisfactory pH meas- 
urements with the recorder by enclos- 
ing the glass electrode in saturated 
potassium chloride solution and mak- 
ing a salt bridge connection with the 
electrode chamber. To date this ar- 
rangement is not too convenient or 
compact for general use. 


Continuous Versus Intermittent 
Chemical Injection 

Shortly after inhibitor injection had 
been extended to the second unit, the 
procedure was changed so that the 
daily two-gallon dosage of chemical 
was added, undiluted, to each tower 
in less than an hour. Samples of the 
water from the two accumulators were 
taken at six-hour intervals, and ana- 
lyzed for iron and copper. The results 
from these tests showed that, within 
12 hours after the inhibitor injection, 
there began a definite increase in 
metal content, thus indicating in- 
presumably per- 
mitted by injury to the inhibitor film. 

To keep corrosion to a minimum 
with the one pump available for both 
towers, the injection periods were in- 
creased to 12 hours for each tower. 
The pump stroke length and the ex- 
tent of the dilution of the chemical 
were adjusted to give a net daily 
dosage of two gallons for each tower. 
Analysis of the whole series of spot 
water samples obtained during the 
three-month period when this pro- 
cedure was used indicated that 
rosion protection was as effective as 
with continuous injection. However, it 
was noted that there was a definite 
tendency for the accumulator water to 
turn progressively darker during the 
no-inhibitor period of each day for 
each unit; whereas inhibitor injected 
over a 24-hour period has been found 
to keep the water light in color—a 
condition associated with minimum 
corrosion rates. 


creased corrosion 


cor- 


A short test was made to determine 
the effect of stopping the inhibitor 
after a protective film had been es- 
tablished. The results of this test are 
shown in Table 6. It may be noted 
that, within one and one-half hours. 
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the iron had increased from 0.2 


ppm 
ppm to tho 


ppm 
ind the copper trom 0.2 
ppm This rests that 


of the protective inhibi 


to IO 
sug 
deterioration 
film be 
the 
topped 
It j il 
injection | 
feedin in that a 
kept iV 
the 


within a short period 


tor rifis 


ifter inhibitor imyection heen 


o reasoned that continu 


uperior to iW or inter 
‘ 


mittent ipply ol 


the tor 


film 


chemical is tilable 


ur of protective 


prompt rep 
if that latter has injured by a 
pH upset the 


to keep metal surfaces rela 


hecome 
Inasmuch as inhibitor 
ippears 
iny corrosion-product 


tively free of 


=f ile which mil ht aflord some corro 
ion protection, preservation of the in 
hibitor film is considered particularly 


Import int 


Corrosion-Rate Data from 
Coupons in No. 1 Unit Tower 
For convenience in their calculation 
ind for ease of comparison, the test 
metal ¢« rates have been ex 
ed as loss 
qquare decimeter ol exposed sur 
day of (mdd) 
rates converted 
madd to 
tion per year by multiplication by the 
following factors: steel, 0.000183; ad 
miralty metal, 0.000168 
OOOOTOS 


At each 


were removed for cleaning 


rrrosion 


pres milligrams of metal 


per 
face per exposure 


inches of 


Corrosion may 


from penetra 


monel metal, 


unit cleanout test coupons 
and weigh- 
ing. Cleaning was done mechanically 
The same 
so that 


would be 


seratch-brush wheel 


losses from 


on ua 
operator the cleaning 
cleaning 
No 
for these losses. which were 


the 


loss from corrosion for iron and monel 


metal 
was 
ap 

metal 


relatively uniform corrosion 


made 
proximately 9 percent ot 


and 2 for admiralty 


A test 


chanical cleaning 


metal percent 


metal was made in which me 
was compared with 


The 


two methods were 


metal losses 


about the 


chemical cleaning 


from the 


same for admiralty metal and iron; 


chemical cleaning of monel metal 


vould reduce cleaning losses to about 
| percent 

data ob 
the test 
International 
Table 7 


beir y 


orrosior rate 


the 


Ave rave ¢ 


tained from coupons of 


by 


shown in 


spool manufactured 
Nickel Company 
The pool which is 
in the top tray of the No. 1 unit tower, 
i different set of metals from 


This ch inve 


it 
now used 
contains 
the two previous spools 
to evaluate 


bee inv 


“wus made ify ¢ rder some 


which were considered 


metals 
for possible use 


The low corrosion rates (equivalent 
to 0.001 ipy to 0.008 ipy of penetra- 
for the 
ire misleading because of the pitting 
of these steels. For example, when 
test spool was discarded after 315 days 


tion) various stainless steels 


ot tower operation, coupons of stain 
less steels 2. 404 16 


pitted to a depth of 0.015 inch, and 


and were 


stainless steel 


(0.031 


L110 was perforated 


inch originally). Inasmuch as 
these metals had been pitted before 
inhibitor injection was started, this test 
spool is not too representative of op- 
with the inhibitor. However, 
pitting of the 
has been noted in test spool No. 3 to 


indicate that these steels would be un- 


eration 


enough stainless steels 


suitable for use under such operating 
conditions 
No. 2 


injection 


The test coupons m spool 


ifter 87 days of inhibitor 


show rates which 


> 


io 


corrosion average 
1 percent less than the average cor 
rosion rates of the coupons in spools 


Nos 


, 
ecause 


1 and 2 before inhibitor injection 


the which were com- 


mon to test spools Nos 2 


metals 
and } showed 
approximately the same corrosion 
rates with inhibitor injection, the cor 
the test 
in the two spools would probably Se 


rosion rates of other metals 


ibout the same for the period covered 


by both spools 


TABLE 5 
Analyses of Water from the No. 1 and No. 2 Tower Gasoline Accumulators 


Ne 


lron 
Parts per 


Milhen 


1 TOWER NO. 2 TOWER 
Copper 
Parts per 


Milhon 


Copper lron 
Parts per 


Milken 


Parts per 
Millor 


The No. | unit tower is fabricated 
steel. Monel metal 
the around 


was used to 
the top 
top tray 


from 
line two 


as- 


tower 
trays for 
semblies when corrosion became severe 


the two 


in this section. The monel-metal and 


steel test 
top tray 


were on the 
the inhibitor 
equally {| 
though the corrosion rate of the mild 
stee! inhibitor 
was six times that of the monel-metal 


which 
that 
metals 


coupons 
indicate 
protects these 


coupons with injection 


coupons, the average corrosion rate of 
both metals 
cent after inhibitor injection had been 
started 


Four 


was reduced by 65 per 


(403 
mild- 


steel, and monel-metal) were installed 


different test 
admiralty-metal. 


t oupons 


stainless-steel, 


in the vapor space of the No. 1 tower 
after the metals in No. 2 test spool 
had been depleted in June 1951. The 
metals were suspended from the top 
the They 
insulated from one 

the holder. 
then corrosion-rate data have been de 


manhead cover of tower 
were electrically 
from Since 


another and 


termined at each unit cleanout 
One of the the 
pons in the vapor space was to check 


purposes of cou- 
corrosion rates in the area above the 
top tray. The rela 
tively non-volatile, was not expected 
this 
space. However, the average corrosion 


inhibitor, being 


to provide much protection in 
rates of monel-metal, admiralty-metal, 
and mild-steel the vapor 
space and on the top tray are almost 
This that the 
inhibitor is into the 
six 


coupons in 


equal would indicate 
carried 
extends about 
trav. The smaller 


scale found on the tower 


being 
vapor space which 
feet above the top 
quantity of 
walls since the start of inhibitor in- 
jection indicates the same thing. Table 
the data ob 
from coupons in the 


corrosion-rate 
the test 


space. 


8% shows 
tained 
tower vapor 

The sal 


processed in the tower was also plotted 


content of the crude being 
to show the correlation between crude 
salt content With the 
exception of the mild-steel test coupon 
in the May-to-Aue 


pe riod, the corrosion-rate curves of the 


and corrosion. 


ust 1952 operating 


different metals parallel quite closely 


TABLE 6 
tron and Copper Content of No. 2 Unit 
Accumulator Water with and without 
Inhibitor Injection 


Copper 
Parts 


lron 
Parts 
\m Pet 
pul Millon 


Elapsed 
Time 
Hours 


er 
Millen 


Inhilntor = monia 


leum Refiner 





the crude salt-content curve. This was 
expected, inasmuch as the sulfur con- 
tent of the crude 


the 


relatively con 


the 
data, and the coupons were exposed 


was 


stant in period covered by 


to vapors only 

The corrosion-rate data of the two 
mild-steel coupons in test spools Nos 
i a 
operatin 
the crude processed was also 
plotted It noted that: (1) the 
corrosion rate of steel was erratic, and 


and » were averaged for each 
pe riod. The salt content of 
heing 


was 


Vas ipparently influenced by factors 
than the salt content of the 
crude before inhibitor injection; (2) 
the 

the corrosion 
level of 


and (3) 


other 
inhibitor seems to have reduced 
a relatively uni- 
mdd (0.012 
corrosion rates 


rate to 

al out 67 
ipy): the 
after inhibitor injection are about one- 
third as high as 
jection 


form 


before inhibitor in 


Corrosion-Rate Data From 
Test-Coupon Couples 
Collection of corrosion-rate data on 
test-coupon couples which were first 
installed as a means of evaluating gal- 


Vanic corrosion in condensers has been 


the that the 
rates before and after inhibitor injec- 
could be compared These data 
ire presented in Tables 9 and 10 for 
the Nos 
Odrve 


continued to present so 


tion 


1 and 2 units 
ol the first things noted about 
the coupon couple data is the incon 
sistency of rates in a given period. For 
example: In the No. 2 unit 
for the period October to December 
1952 


cool. Be 


all metals showed a decrease in 
the 
period, except one steel coupon which 
The likely 
cause of these out-of-line variations is 
the location of the couple. It has been 
observed that tube bundles usually 
the greatest metal 
product inlet line, and that there are 


corrosion rates trom previous 


showed an increase most 


show loss near the 
indications of erosion directly beneath 
the inlet An effort was made to 
place the couples in the tube bundles 


line. 


near the inlet line in order to show the 


maximum rate and yet not 


the 
affect 
the « ouple 


corrosion 
inlet 
the metal 


where erosion 
loss. In 
might 
placed too close to the inlet line, and 
suffered through 

In the the 


under line 


might some 


have been 


cases 


metal loss erosion 


condensers coupon 


TABLE 7 


Corrosion Data from International Nickel Test-Spool Coupons Located in the 
No. 1 Tower Top Tray 


> 


Spool No. 2 
June, 1950 te 
March, 1951, 
228 Days 
MDD 


Spool Ne. I 
Aug., 1949 to 
June, 1950, 
259 Days 
METAI MDD* 
meta a ‘ 
; 


i 


Aug, 1949to Mar., 
March, 1951 


Spool No. 2 Spool No. 3 
195lte May, 
June, 1951 Dec 
87 Days 

MDD 


Average, Average, 
1952to Mar, 1951 te 
1952 Dec., 1952 
179 Days 266 Days 
MDD MDD 


487 Days 
MDD 


‘ 


TABLE 8 
Corrosion Data from Test Coupons Located in No. 1 Tower Vapor Space 


ite 
Jan. 6 Apr 
14 Davws 
VDD 


Sept. LS to Nov 
Now. 18 
66 Dars 


METAL VDD 


Jan. lO te May te \ug 


? Days 
MDD 


lite thet. Ste to 
Sept. 2s Dec. | Dec., 19 
16 Day S Da 119 Day 


MDD MDD MDD 


\ugost S 
Days 


Vibb 


little evidence of gal- 
vanic action in either the No. | or the 


No 


appears as 


couples show 
2? unit. However. in the coolers, it 
though admiralty metal has 
about twice the corrosion rate when 
it has been coupled with mone] metal 
has with 
metal these 
Little 


the 


been coupled 
haffles in 
probably 


as when it 

steel. Monel 

would 
the 


coolers have 


eflect) on corrosion rate of 


because ol the rela 


the 


admiralty 


tively small area of monel, the 


more noble metal 
The corrosion rates during inhibitor 
injection, of the test couple metals in 


the No. | 


than those in 


unit tube bundles are higher 
the with 
ception of the admiralty-metal coupon 


tower, the ex 
which had been coupled with the steel 
Possibly this 
results 


which was in the cooler 


higher corrosion rate from 
higher vapor and liquid velocities 
After inhibitor had 
started, all of the metals in 
No | condenser 
a decrease in corrosion rate, with the 
the 


injpection been 
{ oOUupon 
showed 


and cooler 


exception of admiralty metal in 


the condenser some reason these 


coupons showed an increase in cor 

Phe de rease in corrosion 
the other 
to 62 percent 
percent for monel metal and 48 per 
steel The 


coupons im the cooler 


rosion rate 


rates tor coupons ranged 


from 18 averaging 40 


cent for admiralty-metal 
had an average 
decrease in corrosion rate of 36 per- 
cent 

Most of the coupon in 


unit 


the No. 2 
condenser show an oimnerease mn 
after the start of 
This could be expected be 
of the in Mid-Continent 
crude processed 

The 
ol the coupons in the No. 2 unit cooler 
1951 to 
look too good to be at 
to the inhibitor, In 
spection after this long run (295 days) 
this bundle to be 
vhich would corroborate the 


corrosion inhibitor 
injection 
caust increase 


extremely low corrosion rates 
during the period, October 
August 1952 
tributed entirely 
clean 


showed very 


low cor 


rosion rate 


Equipment Life and Maintenance 

All that w 
eoupons Can do j lo 
The 


bon 


ind lest 
indicate trends 


iter analyses 
realistic mea 
the lite 
In equipment such 
which the not 


corrosion most 


ire of corros rate lies in 


tf the equipment 
our iti 


corrosion. 1s 


inusually ich measurement 
take years 


( ite 


severe 
olten lo complete 

exercised in 
data of this type for direct 
son The retubing of 
“ometinne overned 


! \ the 


must be using 
compari 
bundles wa 
more by expedi 
findings of the in 
department, For example 

baffles were 
the No | 


retubing 


monel-metal 


ilable when 


ired 


nil 


requ therefore 





leaking tubes were plugged, and the 
bundle was kept in service an addi- 


tional ten months. This occurred in 
March 1951. 

The tubes half of the 
No. 1 are the only 
tubes almost entirely under inhibitor 
protection which have required re- 
placement. (The first three months of 
service were without inhibitor.) These 
tubes, which had a life of 27 months, 
lasted 35 percent longer than the aver- 
age of the preceding four sections. 
This would indicate a beneficial effect 
from the inhibitor, particularly in 
view of the fact that the life ex- 
pectancy of bundles appears to have 
been decreasing prior to inhibitor use. 
This would also indicate that the cou- 
pon data (Table 9) for this condenser, 
which showed an increase in corrosion 
mis 


in the top 


unit condenser 


admiralty metal. were 
leading. The 35 percent 
life of the tubes is, however, in line 
with the average coupon corrosion 
Even if it did not reduce corrosion, 
the cleanliness of the tube bundles and 
tower would almost make the inhibitor 
worth using. Before inhibitor injection 
was started, scale on the bundles had 
heen copious and difficult to remove. 
In fact, in order to aid cleaning, tubes 
have been removed from just above 
the horizontal baffle in a bundle. With 
the inhibitor there is not only 
scale, but scale is easier to remove. 
The cleanliness of offers 
a potential saving in the maintenance 


rate for 
increase in 


less 


the coolers 


time normally required for pulling 
and cleaning the tube bundles, In the 
case of the coolers involved in this 
application, a saving of approximately 
ten man-hours for each cooler would 
be possible. 

No salt deposits have been noted 
since the start of inhibitor. These 
deposits became enough of a problem 
to require installation of water lines 
for daily washing of the condensers 
and coolers. In 1949, when the lines 
were first installed, one hour of water 
washing on the No. 2 tower condenser 
and lowered the tower top 
pressure from 1534 psi to 8 psi. Also, 
in 1949, a salt plug forced a short 
shutdown on the No. 1 tower. Wate 
washing has been found unnecessary 
since the inhibitor has been in use. 

Cleanliness of tower and overhead 
aided in re- 
ducing downtime on the No. 2 unit. 
In 1949 and 1950, 19 days were re- 
quired each year for cleaning. In 
1951, the year inhibitor was started, 
downtime for cleaning was 13 days: 
and in 1952 only 12 days of cleaning 
were required. 

A rather unusual form of scale has 
been noted in the fractionating towers 
since the start of inhibitor injection. 
It is invisible, and apparently resistant 
to normal cleaning methods, so long 
as the metal surfaces are damp; but, 
after a few days of drying. a scale 
layer appears, and starts to peel off. 
This may require a second cleaning 


coolers 


condensing system has 


TABLE 9 


of the tower to avoid obstructive ac- 
cumulations in the trays. 

When a sample of such scale is 
heated in a gas-burner flame, it melts 
at about 400 F.; it evolves fumes re- 
sembling those from burning protein; 
and it swells to several times its former 
size before it burns down to a feathery 
gray ash. 

Conclusion 

The conclusions and findings which 
we have reached after the use of or- 
ganic corrosion inhibitor for two years 
are as follows: 

1. Continuous injection is superior 
to the other means of injection. 

2. pH control within the 7.5 to 8.0 
range is necessary to reduce corrosion 
to a minimum. 

3. Coupon data indicate that the 
life expectancy of equipment is 20 to 
60 percent longer than it would be 
without the inhibitor. 

t. Actual or scheduled retubing of 
tube bundles has not contradicted cou- 
pon data. 

5. Less maintenance work is re- 
quired on cleanouts because of cleaner 
equipment. 

6. The cost of inhibitor is about 1.3 
mills per barrel of crude processed. 
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Corrosion Data from No. 1 Unit Test-Couple Coupons 


Betore Inhibitor 
June 30 to September 8, 1950 (69 days 
September 14 to December 4, 1950 (76 days 
December 21, 1950 to January 29, 1951 (39 da 
February 4 to March 22, 1051 (44 days 
June 30, 1950 to March 22, 1951 (228 days 
After Lahsbutor 
March 29 to June 24, 1951 (87 days 
June 30 to August 28, 1951 (58 days 
September 13 to November 18, 1051 (66 days 
November 24, 1951 to January 6, 1952 (44 da 
January 10 to April 13, 1052 (72 days 
May 22 to August 8, 1952 (75 days 
August 13 to September 28, 1952 (46 days 
October 3 to December 1, 1952 (55 days 
March 29, 1951 to December 1, 1052 (506 days 


NO. | TOWER CONDENSER 


Admiralty 
Metal 


Admiralty 
Metal 


Monel 


Metal Steel 


TABLE 10 


Mone! 
Metal 


NO. | TOWER COOLER 


Admuralty 
Metal 


Admuralty 
Metal 


Monel 


Metal Steel Steel 


OAD Aik.0 
Coupons not installed 
15.3 OF 


Corrosion Data from No. 2 Unit Test-Couple Coupons 


NO. 2 TOWER CONDENSER 


NO. 2 TOWER COOLER 


Admuralty 
Metal | 


Monel | Admuralty 
Meta! Meta! 


Monel 
Metal 


Admuralty 
Meta! 


Adm ralty 
Metal 


Monel 
Metal 


Steel Steel Steel 


Steel 


Before Labi biter 
August 3 to November 5, 1950 (04 days 
November 10, 1950 to February 2, 195! days 
February ¥ to May 20, 1951 (100 days 
Auguat 3, 1950 to May 20, 1951 (280 days 124 
Partly lahibited:* 
May 24 to October 7, 1951 
After Inhibitor * 
October 12, 1951 to March 3, 1952 (143 days 9 116.0 ; 19 19.7 
March 5 to August 24, 1952 (152 days l h2 } 4.2 : : : 
August 29 to December 24, 1952 (117 days 
October 12, 1951 to December 24, 1952 (412 days 


No Coupons Installed 


ri 0 


4 114.0 3 
l 71.6 72.3 : 7 19.4 4 
Ww. 26.4 ; +6 RAO 22.0 30.8 


69.8 2 2 { 56.3 18.6 40.6 


133 days No coupons installed 


Bundle not inspected 


* Intermittent injection started August 20, 195! Continuous injection started December 7, 1951 
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Is LPG a Cheap Motor Fuel? 


How does LPG compare with gasoline and diesel fuel as a motor fuel? 


Here is a direct comparison of an actual test, with the answers in dollars and cents. 


F. C. Burk, E. S. Black and L. J. Test 


The Atlantic Refining Company 


THE TRANSPORTATION industry 
is continually seeking cheaper fuels. 
Lower cost energy sources reduce op- 
erating costs with resulting savings 
accruing to consumers. Since fuel costs 
are a substantial part of any transpor- 
tation operator's budget, every progres- 
sive operator will take a very careful 
look at the potentialities of any fuel 
system that reduce these 
Unfortunately. there has 
tially no published information that 
compares, on the same equipment and 
under the same operating conditions, 


will costs. 


been essen- 


the relative economies of liquefied 
petroleum gas (the newest in the 
field), gasoline, and diesel fuel. For- 
tunately, such a study has now been 
completed and the results are detailed 


below. 


In discussing this problem with the 
Harrisburg Railway Company. Harris 
burg, Pa., the conclusion was reached 
that published information was in 
adequate on the relative economies of 
rasoline, diesel and LPG fuels. 


agreed to conduct a joint investigation 


It was 


to obtain the desired information 


To this end a 


whereby 


program 
equipment de- 


was pre 
new 
fuel 


purchased and put in its normal serv 


pared 


signed for each type would he 
ice. Selection of the equipment was 


confined to units of comparable size 


», 1953 


Ph ladel; nia 


and of the type which had been pre 
viously used in their operation. Ob 
servations were to be made throughout 
the test relative to fuel economy, main 
tenance costs and performance. Driver 
reaction and public acceptance were 
also to be obtained. 


Twenty new buses were purchased, 
ten of which five 
line and five LPG. They represented 
the latest designs offered by the manu 
facturers for the three fuel types. In 


were diesels, gaso 


engine 

LPG. 
These vehicles were put into operation 
in January, 1951, and were taken off 
test two years later. During this period 


addition. two older vasoline 


buses were converted to use 


eat h ot the new buses had been oper 
ated about 80.000 miles 


Test Program Data 


| QUIPMENT The ten diesel buses 
were new GMC Model 171, 18) passen 
the GM fou 
cylinder, 264 
displacement, 17.1 to 1 compression 
ratio engine. This engine develops 133 
BHP at 2000 RPM 
mounted in the rear, and the drive, re 
motely through a \ 
drive fluid clutch to the rear axle 


ger units powered by 


two cycle. cubic-inch 


1 he engines were 


controlled, was 


The five new gasoline powered buses 
were Twin Coach, Model 38S, 37 pas 
senger vehicles. The engine was mode] 
180-1 which had a displacement of 401 
cubic inches, a compression ratio of 
7.3 to | and developed 180 BHP at 
2800 RPM. 


A Gulf Publishing Company Publication 


The five new LPG powered buses 


were also Twin Coach, 37 passenger 


vehicles, Model 38S. Engine was model 


180-17, displacement was 404 cubic 


TABLE 1 
Diese! Fuel Inspection Data 


(iravit 

Flash PM 

lg Qualit 

Distillation 
IBP 


X 


EP 


perce 


TABLE 2 
Gasoline Inspection Data 


r 
‘ 
letane Number 


Distillation 


TABLE 3 
Commercial Propane 


t onte 
Vapor Pressure at 105° | 
Hydrocarbon Residue (Hg. fre 
Non Volatile Materials (1000 ml» 

esidue boihng above 100° | 

Only material 

WTOBIVE OR { 
Water Content 
Hes 

lereaptar 


Total 





YO 


to | 


nches, compression ratio 


developed 198 BHP 


The two onverted fron 
to | Pt, were 
177 cubic 


0 | COMP Ere .< 


envines ¢ 


oline 


inch disp! cement 


ion ratio 


ommercial regular grade 


ind commercial re 
| 


motline 


rhout 


of high quality 


the 


ised w 

commercial 

of the 

ind 
ivailable for 
el fuels; ho 
had to be installed for the storage and 
of the LPG. The cost « 


tallation wa extra 


clue weve ‘ itl 


if th 
ol 


aT pensil 


re i inn item 


expense lor the operator 


All er ised 


oft 


LUBercarine (diy 
— Arm 2 lO 
vil for the hulk of 
is changed more frequently in the 


ifie 


ifrie I 


typ 


atut ‘ the test 


namely OOO mils 


ind a | 


chant 


eve 


t «one ilf vears of 


operation Oi vere then 


creased to 1 COO le interval i! 
used 


Thi 


each ty 


wder to be compal ible with that 


’ 
ind LPG 


erviceun ol 


oline unit 


if thre i 
moplited the * 
ole puipine nil ind experience it dic ited 
that the ised 


Mine pe riod could hve extended 


previou ly O00-mile oil 


COPRRATION All buses on test were 
schedule used 
vehicles. Whil 
red tine 
vere led 
the 
hye 


operated on the re rular 


thre ther 


| 
mtlual ft 


ry non-test 
from 
ched 


that 


the outes chan 
ten Carne ill test 
the 

vould 
fuel ty pe 
rrdin to 


all buse 


driver 


unit 


lo covet trie course a) 


bye 
Drivers 
their 


operation comparable 


Iweet were also 


ed ace regular 


( hie dul 
the 


chan 
henee were subject 


to normal diflerences in 


operating tet hinneque . 


All 
ipproximately 50,000 mile 
the LPG 


wis consid rably 


new test vehicles were 


ope rate d 
he 


Conversion 


mile 


ore covered by 


mmuts lower because 


ind unforeseen 


the 
the 


accident 
troubles 
other 
imption data the 
1] hve confined to the 


W hile the pro 


for operation of the vehicles 


of an in one 


other kor 
fuel 
of the 


new equipme nt 


called 


until en 


mechani il iti 


this reasor than eo! 


results test 


ori inal ram 


ne overhaul was necessary it was 


deemed vdvi able to terminate the test 


itter two years several 


Phe first of 


ope rating 


operation tor 
these was because 
id 
l valid | isis 
the 


reasons 
ifficrent experience h 
been required to provide 
each of 


ond reasot vas le 


ol comparisot or three 


el The see 


ilise operatir ec’ 


! ty pes 


the 


ind 


Hall-Seott Model 
with 


ul il 


ent methods that can 


operal rs to 


ilso sufficiently well defined for eact 


fuel type to indicate which type was 


the most economical. 


NIA 
the test 
than tl 


INTENANCH mainten 


[he 

equipment yas no 
it used for 
Harrishbur 


in that the 


ince 


other ve hic le =: how 


Railways is 


ever 
ir facilities and maintenance 


progran ire definitely superior 1 


operations 


ot 
different 


unique 


ture ip i> 


scheduled OGO00 
mile tune-up 
che 
fuel 


conditions 


dy clearances 


ind iif 
load 


sadyt 


nitior stem 
it det 


their 


or 


idle and 

chass 
checks 
bee 
lar performance checks were made on 
the chassis dynan diesel 


ind LPG units 
we 


imometer. Power 


il d mile ive ire also made and 


timut et tor t performance simi 


ometer tor the 


ord 


requ itioned as 


iinta ned 
well 
Like 
ace 
attention 


difficulty 


urate rec vere m 

material 
or charge for each bus 
fuel and oil 


recorded 


iddition 


were 
quately Immediate 
sa ven to any 


md killed perse 


rect the trouble i 


operating 


mnel issigned to cor 


soon as 


possible 


Costs 


irrive at the over-all cost pic: 


prior to reporting on the results. 
some detail 
with the 


facilities and fuel 


rT vell to cover in 
the 


equipment 


nvestments associated 
storage 
costs. These figures apply to this par 
and 


not 


ticular 
lon 
feet costs 


ope ration 
They do 
other 


geo rraphical 
ilior necessarily re 


im operations 


| quip 
should 


however. be comparable for equivale nt 


ment ind maintenance costs 


hus opel ition in other fleets 


Phe 


numbers, for 


VEHICLES original cost of each 


bus. in round each fuel 


tvpe was as follows 


It should be noted that the LPG equip 
847 and the diesel 
rasoline bus. In 
other words, the LPG equipment cost 

} dices! 


ital 
more 


was 345,409 more 


1) more than the 


it two poe reent more and the 
equipment ibout = five 


than 


percent 
isoline 

Because of 
nonew equipment costs 
lv 


rive at 


ht differences 
ind the differ 


tse d by other 


these slig 


at depreciation 


iri ludes 
kin r 


ratios 


to 


areas 


handle 


tion 


thon 


figures, depreciation per se, has been 
omitted from the cost comparisons in 
the Had they included, 
all types should be written off at about 


the 


results heen 


same rate 


The 


reflect 


following 

changes 
the test pro 
those quoted were weighted according 
to the length of 
period of operator Irv 
osts are state 
| Me fuel costs 
the Harris ind they un 
doubtedly differ LPG fuel costs 
in other parts of the country 


of the 


price 


FUELS: price 


fuels some in 


structure during ram, 
used for a given 
luded thre 


ind federal taxes 


time 
in 
Tine | ‘ 
ire | one 


pre \ vilir youn 


but area 
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LUBRICANTS Lubricatis © oil quality 
the test in that 
Army 2-104B 
quality was changed to an approved 


Army 2-104B quality. The 


htly im excess 


is changed early in 


a motor oil below U.S 


U.S 
of the 
of 


cost 


| 
Was stl 


motor oil 


4) cents per 


wp Hawnpruine Foun 


and 


isoline 


FurEL STORAG! 
MENT: Fuel 
equipment for the 


storage dispensing 
ind diesel 
fuel systems were, as reported above, 
available at Harrisburg Railways Com 
pany. It is customary for fuel suppliers 
to provide these facilities at no ex 
pense to the operator. 

Storage and dispensing equipment 
for LPG were not available and it was 
necessary for the operator to purchase 
ind install it. Excess storage capacity 
the of the test 


additional 


was provided it start 


to wccommodate 
later date, 
fleet The 
also provided facili 
ot 
15.000 


in order 
LPG 


were 


buses if, at a 
added to the 
storage capacity 
for less frequent deliveries 
LPG. The LPG storage tank of 


rallons capa it\ 


more 


eXCeSS 
ties 


its associated equip- 
installation amounted 
In addition 


were 


ment and costs 


> >») 
$12.250 insurance 


tuthorities pressing Harrisburg 


Railways to install high capacity ven 
tilatine 


fans and ducts in the shop 


for satety re This would 


have resulted in a further expense to 


This investment was not m vce pe nding 


on a continuing basis 


the results from the test program 


Results 
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iverace el 
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heures tor 


consump 
ind 


fuel « onsump 


first second 


and the 


for 


ears averace 


the test period follows 





Fuel Consumption 


Average 
MPG 
for Test 


Average Average 
MPG MPG 


Type of Fuel Ist Year 2nd Year 


I 


From these data it is clearly shown 
that the 


far, the highest miles per 


equipment rave. by 


die cel 
rallon. Gaso 


line economy was next best and LPG 


the poorest It also shows the results 
of the excellent maintenance practices 
followed by the Harrisburg Railways 


Company. 


LUBRICATING OU The average oil 
consumption figures are based on total 
oil added at the oil change periods 
plus make up. The gasoline and LPG 
oil change period was on a 6000-mile 
basis while the diesel buses started out 
with a 3000-mile interval and 
later changed to the 6000-mile basis 


The oil 


below 


were 


consumption data are given 


Oil Consumption—Avg. Miles /Quart 


Ist 2ad 
Year Year 


Average 
for Test 


Type of Fuel 


2M 52 88 


Oil economy was best with the LPG 
gasoline and the diesels 
higher oil 
sumption. From the cost of operation 


followed by 


showed significantly con- 
standpoint, these oil consumption dif 
ferences have little significance as they 
small part of the 


constitute a very 


over all costs 


MAINTENANCI 
tenance records were kept on the parts 


Very complete main 


and labor required for each type of 
bus. The maintenance costs have been 
calculated to the dollar per 
1000 miles of The maint 


nearest 
operation 


nance costs follow: 


Maintenance 


\verage Cost 
1000 Miles 


Type Fuel 


I $ 


Gasoline mainten cost was 
slightly higher while the 
LPG maintenance cost was the highest. 
The result of the LPG 


ontrary to what 


ince 


than diesel 


maintenance 


st was ¢ had been 


expected and does not confirm other 


published information. These results, 
however, represent those that might be 
ibtained by other bus fleet operators 
using LPG as a fuel for the 


who are 


first time 


Re ACTION The 
of the 


IM prove d 


Driver AND Pupiie 
favor 
their 


at low speeds Since all 


driver reaction was in 
diesel buses due to 
performance 

stored in heated garages 
in use, starting was not a 
The LPG 
second choice of the drivers based on 
the fact that 


ippeared to be superior to the vaso 


problem vehic les were the 


power and smoothness 
line powered buses. 

The bus passengers and people in 
the community were apparently un 
iware that different fuels were being 
used. No complaints of excessive ex- 
haust smoke nor of exhaust odors were 
received from the public and careful 
observation of the equipment through 
out the test showed smoke and odor to 
he absent. This is espe ially important 
in connection with the diesels 


The data 


summarized in 


been 
as follows : 


given above have 


one table 


Average Costs Per 1000 Miles 


j 
Main- 
tenance | Total 


Vehicle 
Type Fuel oil 
$31.5 $0.95 $2 
in 


It is recognized that the data given 
in this table do not present the com 
plete picture of total operating costs 
in that depreciation costs are not in- 
cluded and perhaps, more important, 
engine rebuilding costs have been neg- 
lected. 
test was terminated 
necessary to consider engine rebuild 


As mentioned previously, the 
before it was 
ing. Fuel and oil consumption was at 
acceptable levels for all test buses, in 
fact. after over 100.000 miles of op 
eration, the gasoline and diesel buses 
ire still in operation and are not yet 
in need of overhaul. Presumably, this 
would LPG 


inits had they 


have been true for the 


continued on test. 

In order to arrive at an estimate of 
what the total operating costs would 
have been if the test continued to an 
engine overhaul pe riod, it is necessary 
to make some assumptions Admittedly, 
these issumptions are not 
fact but rather on reasonably 


based on 
fair esti 
mates supportable by experienced op 
erators 

Engine overhaul costs for the gaso 
known to be 


$100.00 and the frequency of overhaul 


line engine are about 


is approximately every 150,000 miles. 
Diesel engine overhaul is expected to 
cost about $450 and for the purpose 
of this comparison has been based on 
an overhaul at the LOO.OO0O0-mile 
LPG engine 
mated to be comparable to the ¢ 
§.4.00.00 


point 


overhaul has been esti 
asoline 
and its fre- 


at the 200.000 


eneine, namely 


quency assumed to be 
mile point. 

Using these tall 
has been prepared for 200,000 miles 


figures another 
of operation and the relative over-all 
tabulated. It is as 


costs 


operating 


follows 


Costs for 200,000 Miles of Operation 
(5 Years) 


Main- | F ngme 
ten (ver 
| 
j 


Fuel | 
Type Fuel Ou 


Diesel $6300 | $190 


| 

ance haul | Total 
- | 

$000 =| $11,390 
(jas f S00 4400 mn 14,020 
LPG . (n) 5400 si" 600 


$4000 


This table shows the yearly operat- 
ing costs of diesels to be thout $700 
per vehicle less than gasoline and $840 
less than LPG. It should also be re 
emphasized that the increased storage 
and dispensing costs of LPG have not 
been included in these cost compari 
sons 

In summary, a comparison of gaso 
and LPG fuels has 
made in new equipment designed for 
each fuel type and in a typical city 
bus fleet as represented by the Harris- 
burg Railways Company operation 
The data show that the diesel fuel sys 
tem is the most economical one to use. 


line, diesel been 


more economical than 
LPG; however, the differences between 
these two fuels is small. In order for 


gasoline to compete with diesel fuel 


Gasoline is 


its price would have to be reduced 
) percent; the price of LPG 
would have to be cut about 50 percent 


neal ly 


Substantially the part of 
the total fuel 
henee the price per gallon is of major 


vreatest 


operating cost 1s cost, 


significance. This is particularly per 
LPG 
to transport this product into this area 
price over that for other 
Where LPG avails are high and 
cost is low. the LPG 


system would be economical to use, 


tinent in the case of as the cost 
raises ils 
areas 


transportation 
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Figure |. Graphic appraisal of painting costs 
Case 1—Maintenance, repaint after failure 
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Figure 2. Graphic appraisal of painting costs. 
Case 2—No maintenance, repaint after foilure. 


Atmospheric Corrosion 
Versus Protection 


The following important economic aspects of 


painting programs are analyzed: 


> Will protective coatings pay out? 
§ Does the decorative function have 


a cash value? 


§ Should you repaint before or after 


original coat fails? 


Clarence C. Harvey 
Ethyl Corporation, Baton Rouge, La. 


ECONOMIC APPRAISAL OF at- 
mospheric corrosion loss of metal 
demonstrates that, in most environ- 
ments, painting is not justifiable solely 
from the protection standpoint. More 
economical protection can be provided 
by the use of an exterior corrosion al- 
lowance. However, painting is indi- 
cated to be justified when both the 
decorative and protective functions are 
considered. For most large industries 
the decorative function of paint plays 
a more important role in maintaining 
good employe and community rela- 
tions than is normally recognized. 

Graphic analysis of long-term paint 
economics indicates that maintenance 
of coatings in their best condition 
usually costs less than allowing them 
to deteriorate before repainting. On- 
site atmospheric corrosion data and 
careful analyses of painting practices 
are recommended as maintenance dol- 
lar savers. 

It has been presumed by many in 
the petroleum industry, as well as in 
other industries, that painting is al- 
ways economically justified for its 

Originally presented at i8th Mid-Year Meet 


ing of the American Petroleum Inatitute’s Re 
fining Division, New York, May, 195 
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protective value, Apparently, little ef- 
fort has been made to substantiate 
this claim. Basic comparisons between 
protective-coating costs and atmos- 
pheric-corrosion losses are not to be 
found in the literature. Probably very 
few economic data of this kind have 
been assembled. In most companies it 
is merely assumed that, inasmuch as 
everybody paints, painting must pay 
dividends. We should like to outline 
herein how painting costs may be 
weighed against corrosion losses, and 
present some conclusions which prob- 
ably are generally applicable. 
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Figure 3. Graphic appraisal of painting costs. 
Case 3—Maintenance, refinish before failure. 


If atmospheric corrosion actually 
did cause the extremely rapid degrada- 
tion of metal which some people vis- 
ualize, a refinery would last very few 
years without paint. Obviously the 
total loss of operating equipment 
which would result from general fail- 
ure could not be tolerated. The very 
substantial investment in refining 
equipment requires that the expendi- 
ture be protected for a number of 
years in order to justify the construc- 
tion and operation of such equipment. 

But is atmospheric corrosion that 
serious? We have to examine atmo- 
spheric corrosion data for our answer. 
For any particular location it is best 
to have on-site data for an economic 
appraisal, but information already 
available in the literature is quite 
ample for our present consideration. 
Some of the work of C. P, Larrabee 
and J. C. Hudson provides an excel- 
lent starting point. 

The data in Table | were obtained 
from two-inch by four-inch specimens 
of open-hearth iron containing 0.07 
percent copper. The test pieces were 
freely exposed for one year in a ver- 
tical position. For most locations, 
panels were replaced each of five con- 
secutive years so as to obtain more 
reliable data. The data are for a 
wrought iron rather than for a mild 
steel; but this is satisfactory, for 
there is little difference in the corro- 
dibility of the two. Thus the data are 


TABLE 1 
Corrosivity of Atmospheres 


LOCATION 





Dry inland 
Artic 

Tropical inland 
Tropical marine 
Rural 

Marine 

Marine 
Industrial 
Industrial 
Industrial 


Khartoum, Egypt 
Abueco, North Sweden 
Aro, Nigeria 

Apapa, Nigeria 

State College, Pa 

Kure Beach, N.C. 
Congella, South Africa 
Pittsburgh, Pa. 

Sheffield, British Isles 
Frodingham, British Isles 


Expesure Coaditions 


Type of Atmosphere 


Average Corrosion (Mils 
— Relative 
Maumem Mean | Corresivity 





om OOS 1 
0.35 0.22 3 
73 0.58 & 
i4 11 15 
18 25 

2.8 38 

; ) 

47 45 


11.4 ‘2 100 


2-in by 4-in. specumens of open-hearth iron (0.07 percent copper) exposed im the vertical position for 


1 year; replaced each year for 5 years in most cases 


From: ©. P. Larrabee, Trans. Electrochem, Soc. 87. 


163 (1945) 
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quite pertinent for illustrating varia- 
tions in atmospheric corrosivity. 

The wide variation of atmospheric 
corrosion with specific environment 
can be noted in Table 1. At Froding- 
ham, England, the corrosion of the 
iron coupons was approximately 100 
times as high as at Khartoum, Egypt. 
What were the factors responsible ? 
First, we can say that moisture plays 
a very important role. The percentage 
of time iron or steel is wet by dew or 
rain is generally conceded to be one 
of the controlling factors. At Khar- 
toum, where the rainfall averages 
about three inches per year and where 
the relative humidity is about 30 per- 
cent, unprotected steel is said to re- 
tain a polish for as long as a year 
when exposed outdoors. This is under- 
standable, but most refineries are not 
located in such a favorable natural 
environment. 

The second—-and probably the most 
significant--factor which controls at- 
mospheric corrosion is air contami- 
nation. The effect of air-borne salt 
spray is demonstrated by the data for 
Kure Beach, N. C., and for Congella, 
South Africa. The effect of sulfur 
dioxide, carbon particles, and other 
industrial and urban atmospheric con- 
taminants is illustrated by the data for 
Pittsburgh, and for Sheffield and Frod- 
ingham in England. Atmospheric cor- 
rosion is highest in such environments. 
The oil industry, in particular, has 
recognized that air contaminatien is 
a serious problem in any industrial 
area, and this industry is doing a good 
job of reducing any contributions it 
may have made to this problem. 

Third: Temperature has a small. 
although significant, effect on atmos- 
pheric corrosion. In arctic regions 
such as Abisco, Sweden, corrosion is 
slight. Even though the relative hu- 
midity may be high at such locations, 
the absolute humidity is low, and this 
hinders corrosion. Also corrosion, like 
other chemical reactions, proceeds 
ceeds more slowly at low temperatures. 

There are many other factors which 
influence atmospheric corrosion. Lar- 
rabee and others have pointed out 
that the precise composition of the 
metal has a significant influence. How- 
ever, we should like to confine this dis- 
cussion to atmospheric corrosion of 
mild steel alone, because that is the 
principal material of construction for 
refineries. Also it is the metal to which 
coatings are most generally applied. 

As most of us know, when corrosion 
products are allowed to remain on 
the surface of a metal, corrosion re- 
actions generally slow down with time. 
Atmospheric corrosion of mild steel 
is a classic example of this rule. 


June, 1953 





a 


Figure 4. Metal loss due to atmospheric cor- 
rosion of mild steel 


In Figure 4 we see how corrosion 
losses might be expected to affect steel 
equipment and steel structures in each 
of several environments, Let us con- 
sider metal losses over a 20-year pe- 
riod. In a fairly severe industrial or 
urban atmosphere the loss of metal 
during the first year might be as much 
as five mils. If this initial attack rate 
persisted, we could then expect to lose 
about 0.1 inch of metal in 20 years. 
But, with the normally shaped corro- 
sion curve, in such environments the 
loss in later years would be much 
lower. During the 20th year, for ex- 
ample, metal loss would be expected 
to be only about 0.5 mil, or one-tenth 
the loss suffered during the first year. 
The total metal lost in 20 years would 
be about 20 mils, or one-fifth that 


expected from extrapolation of the 


one-year data. 

In a marine environment initial at- 
tack would be expected to be lower 
than for industrial conditions, but the 
attack rate remains high at the end 
of 20 years. Thus the total metal loss 
for 20 years would be expected to be 
higher than in an industrial atmos- 
phere. Larrabee and others have at- 
tributed this continued high rate for 
marine conditions to the formation of 
a more porous and protective 
corrosion-product film. In rural or 
arid environments, corrosion is of a 
lower order of magnitude at all times. 


less 


Since we are here concerned pri- 
marily with atmospheric corrosion 
of refinery equipment, let us apply 
these data and see what atmospheric 
corrosion costs. First, let us assume 
that atmospheric corrosion for our re- 
finery location is as that 
exemplified by the curve in Figure 4 
which represents industrial environ- 
ments. Second, let us assume that we 
can either afford the loss of approxi- 
mately 20 mils of steel over a 20-year 
period without impairment of opera- 
tion of equipment, or that we have 
provided an external corrosion allow- 
ance to accommodate this loss. How 
much is this metal worth? 

In Figure 5 is plotted a family of 
curves with the same shape as the 
industrial atmosphere curve in Figure 
1. We have merely substituted “cost 


severe as 
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of metal lost” for “thickness of metal 
lost” because of corrosion. In other 
words, the actual metal could 
have been purchased as an atmos- 
pheric-corrosion allowance for an in- 
dividual piece of equipment for the 
sums indicated. If a particular vessel 
costs us 40 cents per pound fabricated 
and erected, we have assumed that we 
could have paid 40 cents per pound 
for a corrosion allowance as extra 
metal thickness. This extra metal thick- 
ness will be our protective coating. 
Then, from an appraisal of the ex- 
posed area, we can calculate (from 
Figure 5) what our extra investment 
cost would be for protection against 
whatever 


loss 


atmospheric corresion for 
period of time we would like to con- 
sider. For a vessel costing 40 cents 
per pound, 20-year protection would 
cost us about 60 cents per square foot 
of exposed area. 

In the curves in Figure 5 we have 
taken the liberty of doubling the costs 
indicated from the corrosion data so 
as to accommodate an aspect of atmos- 
pheric corrosion which we have not 
mentioned before. As most of us know, 
rusting is not uniform over a metal 
surface, Much of the attack is in the 
form of shallow pits. We have as- 
sumed that a pitting factor of two 
would take care of pitting failures, 
i.e., we have assumed that external 
pitting could not cause equipment 
failure until half of the corrosion al- 
lowance was used up. Thus, under the 
industrial environment conditions we 
are considering here, we would allow 
10 mils of corrosion allowance instead 
of the 20-mil average loss expected. 

Although refinery equipment is quite 
costly, it seems safe to say that the 
prices shown in Figure 5, viz., 20 to 
60 cents per pound, cover the normal 
range of costs for fabricated and 
erected refinery equipment. Even 
though we pay as much as 50 cents 
per pound for all steel in a new plant, 
the extra metal cost for the corrosion- 
allowance provision will then be less 
than 80 cents per square foot—and 
this should be ample for 20 years. 
Those who are familiar with painting 
costs will recognize that this is a very 
low figure for such long-term protec- 
tion. Painting obviously cannot com- 
pete costwise with an atmospheric- 
corrosion allowance for most environ- 
ments. 

However, most of us are probably 
concerned with more than just pretec- 
tion. Whether we recognize it or not, 
we are also concerned with the decora- 
tive function of painting, In a re- 
finery, painting serves as a means of 
providing a more stimulating environ- 
ment than dull, ugly, rusted steel, in 
addition to protecting equipment. A 
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more handsome place of business im 
proves employe morale, decreases ac 
cidents and promotes better 


relations oO let us 


public 
and community 


not toss painting out the window sim 


ply because it is a more expensive 


method of protecting equipment 
against itmospheri corrosion. Instead 
we need to analyze painting costs in 
1 thorough-going manner and appor 
tion its to the 
With proper recognition of the decora 
likely 


color ind to 


cost proper function 
tive value of 
to make better use of 


maintain a higher standard of 


painting ve are 


plant 
appearance 

evaluation § of 
hould 
the factor which 
First. corrodibilitw of the 
trate important 


In i! paint eco 
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paint life 
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nomic \¢ 


control 
quite Corrosion 
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both the 
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Consequently, 
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importance 
Ultra- 
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thre 


protective and decorative 
purposes of 
have limited our 
painting 


relatively 
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mild teel to 
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environment 
ptibility of the ul 

expected Second 
ilso of great 


most coatings 


ture 
t third factor failure 
of paint. The factors are nor 


mally examined together in the well 
known weathering tests for paints 
A fourth 


factor concern 


ind oftentimes significant 
furnes. In 
ilkaline or acid fume 
liberated. the life of 
coatine is short 
other factors 


certain op 
eratior where 
und dusts are 
many ordinary 
Furthermore there are 
which affect paint life materially. such 
is coating compo ition and initial film 
thicknes 

It should he 


the factor 


everal of 
iting life 
control 


that 


rover co 


noted 
which 
thos 
atmospheric corrosion of unprotected 
steel, Actually these two forms of sur 
face deer idation related 
Atmospheric corrosion data may prove 
useful tool in the choice of 


suitable coatings for particular serv- 


ire similar to which 


are closely 


a very 


ice For a fairly corrosive environ 


necessary to select superior 
the surface 


ment it is 


coatings prepare more 


adequately, and apply coatings more 


carefully than for an environment 


where corrosion rates are low. The de 
rree of corro 
steel tells us 
this direction 

Now let us take i look it painting 
costs Wi hall assume that we 
the same which we 


for the evaluation of 


ion encountere d on hare 
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h ive 
had 
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environment 
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Figure 5. Cost of atmospheric corrosion allow 
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consider 
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suriace preparation of the 
paintir 
must 


toward corrosion § 1s 


remove mill scale to under 
film attack and to 
ible coating life Let us say 
sandblastis prescribed at 
of ten foot. 
material costs will be moderately 
i chemically- 


reason 


that 


insure 1 


a cost 


cents per quare Coating 
high. and probably 
resistant material. as well as four 


will be 
vuld cost us 


required Such coatings 
ibout 
coat or i 


foot 


coats 
two cents per 
total of 
Labor 
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shall 
cents pel 
total of 32 cents. 
tment in painting 
square foot 
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eight 

and 

on of the coati ‘ 
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cents per (quare 
miscellaneou cost 
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¥) cent per 


I phic 


surface 
labor for 
ind maintenance are 


tem minting 


preparation paint materials 
paint apy lication 
tments in metal pro 
beautification. As 


invest 


entered a nve 


tection ind plant 
corrosion illowance 
have plotted our painting 


On the same 


with our 
ment we 
investment against time 
plot, for comparison, we have included 
our corrosion-allowance investment 
Now we can 
period of time the 
protection with that for improved ap 
other types of 


such as galvaniz- 


compare, for any given 


investment for 
pearance Of course 
surface protection 
ing. can be inalyzed similarly, 

This hypothetical case illustrates 
may he analyzed 
Atmospheric 


corrosion data are essential for a satis 


how painting costs 


for anv industrial plant 


appraisal of corrosion-allow 
Accurate breakdown of 


r costs into the major headings 


factory 
ance costs 
paintin 
listed in Figure 1 are 
for an appropriate analysis 

In this 
painting 


also required 


case we have considered a 


tv pir il procedure In initial 


painting protected in 
touch-up painting of failed 


failure has 


investment 
part by 
paint 
have presumed that a 


areas until general 
occurred, We 
10 percent maintenance factor will 
this 


judged nece 


cover requirement Repainting is 


ssarv about once every five 


years. Because general paint failure 
has occurred at the end of five years, 
it will be necessary once more to pre- 
pare the surface before painting. It is 
presumed that repainting will cost no 
more than the original paint job. Over 
a 20-year span such a coating proce- 
dure would cost us about $3 per 
square foot 

In Figure 2 is illustrated 
probably the most common painting 
practice. Maintenance is neglected un- 
til the coating has failed completely 
The paint film has allowed to 
deteriorate to such an extent during 
period that considerable 


what is 


hee n 


a five-year 
preparation is required before the sur- 
face can be repainted. We 
sumed that the cost of preparing the 
surface can be done for 25 cents per 
Also some metal has been 
have assumed that this 


have as- 


square foot 
lost. 
loss through localized pitting would 
he equivalent to about years of 
The thin 
magnitude 


and we 


two 
free connecting 
lines show the of this loss. 
The indicated cost of painting in this 
manner is also $3 per square foot for 
a 20-year period Yet much of 
heen lost: hazards 


ft Xposure 


our 
decorative value has 
hecause of rusted 


still lost 


to safety have arisen 
equipment ind we have 
metal 


In r rure 


more progress 


llustrated the 


ve approach to painting 


> we have 
now refineries. 
Here the paint film 

refinished before the 
failed. Film thicknesses are 
refinishir 

refinishing than 


employed in man 

iintained and 
indercoats have 
increased 
by way of the process, so 
that 
is illustrated in Figure 
tical after 5 to 10 


costs tor a 


more infrequent 
» may he prac 
vears. Thus total 
period could he 


$9 Ww per 


20-vear 
less than the 
(Also the equipment 
main- 


appreciably 
quare foot hown 
continu illy 


condition 


\“ vuld have heen 


tained in its most attractive 


In such an approach the principal 
= result from the 
costs for surface preparation and com 


plete 


savin elimination of 


re paintin ’ 
Conclusion 


need on i 


In summary, it sirable to em 


phasize the plant scale, 
for realistic painting 
costs and painting techniques. Only 
logical straightforward 
inalyses can we iccomplish our dual 
of protecting equipment 
ittractive 
that 


obtained 


appraisals of 
hy wav of 


objectives 
and making refineries more 
We should like to point 
itmospheri corrosion data 
on site at the refinery provides very 


out 


valuable information on paint re 


quirements It is hoped that we shall 
decora- 


the bet 


all recognize the value of the 


tive function of coatings for 


terment of the oil industry 





Calculating Properties 
Of Gases and Gas Mixtures 


®@ Viscosity 


®@ Thermal Conductivity 


Irving Granet 
f + Engineer 


A GREAT DEAI 
and analytical work has been done to 
determine high 
of gases. As has 
noted * these 
and limited to the more common gases 


ot ¢€ xX perime ntal 


pressure properties 
previously 
scattered 


heen 
data are 
such as air, nitrogen. carbon dioxide 
ete. In the petrochemical field there 
are very few data on the viscosity and 
thermal conductivity of ises and gas 
mixtures 

Harrison’ have 
method to 
on. the 


vases 


Recently Kob« ind 
published a summary of a 
determine the effect of pressure 
specific heat and enthalpy of 
This method derived from the law 
ot correspondin states a developed 
by van der Waals.*® The use of the law 
is the basis of 


many thermo 


of corresponding state 
the reneralization of 
properties’ and provides the 
for the methods of 

has published an 


dynamic 
theoretical basis 
this paper. Jofl 
excellent paper covering this law and 
its development. In « Joffe states 
that the equation of state of the fluid 
(or gas) has the form given in Equa 
tion (1) 
fied. more 


ssence 


( proposed by Su as a modi 


reneral form) 


fraction > 8 ind 
ire known as the reduced 
(P,), 
ideal reduced 
tively. The 
Equation (1) 


pressure 
reduced te mperature (T.). and 
volume (\ ) respec 
function “f” as given in 
as predicted by the law 
of corre spondin r states is the same for 
all liquids and vases 
According to the 
theory of gases® the 
is directly proportional to the thermal 
conductivity and inversely propor 
tional to the specity heat at constant 
volume. Enskog’® has extended this 
theoretical treatment and derived ¢ qua 


elementary kinetic 
viscosity of a gas 


tions from which it is possible to ob 


TABLE 1 


Critical Properties of Selected Gases 


Critical Critical 
Temp 


tain the effect of pressure on both the 
and thermal conductivity of 
Comings et al.’ have used 
this work of Enskog and correlated the 
effect of pressure on the viscosity as 
a function of the reduced temperature 
and pressure. Uyehara and Watson" 
plotted all of the available low pres- 
sure viscosities on a logarithmic plot 
against reduced temperature. They 
found that by vertical translation all 
points could be made to fall into a 
single curve. Uyehara and Watson 
then combined their work with the re 
and established 
correlation. In 


viscosity 


gases, 


sults of Comings et al 
a general viscosity 
Figure 1, from their work 
as a function of P, and 1 
chart the viscosity at any temperature 
and pressure can be calculated if the 


is shown jkr 


From this 


critical pressure 
and critical viscosity are known. With 
these values l is entered and 

the reduced viscosity is then 
Equation (2) is applied to give the 


critical temperature 


| ure 
re ad: 


desired result 
(2) 


The values of | ind P. for 
great number of gases are given 
lable ] The viscosities are 
from the tabulation of Hougen and 
Watson For gases not in this listing 
the critical viscosity can bn calculated 


7) of the 


critical 


from Equation oO) or | 
Uvehara and Watson paper 

The use of this tabulation and bie 
best be illustrated by an 
example. Tribus and Boeltes 


tabulated the lov pressure 


ure | can 
have 


viscosities 


of several gase kor nitrogen, their 


values are eiven tor i lemperature 


range trom lOO to 1OO0 | the ex 


perimental value for this tabulation 
106 to 1516 F. Table 2 
and the 


extend from 
shows the experimental values 
values calculated using Figure | and 
Fable 1. It will be noted that the cal 
culated and experimental values are 
in excellent agreement. For any other 


pressures if is only nec irv to enter 


TABLE 2 


Comparison of Experimental Low Pressure 
Viscosity of Nitrogen to Values Calculated 
From Universal Viscosity Correlation 


lemp lemp 
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Figure |. Universal viscosity correlation. (From “Chemical Process Principles,” Hougen & Watson, 
John Wiley & Sons, N. Y., Figure 175.) 


Figure 1 at the proper values of P, 
and T,. An entire series of compari- 
sons similar to that of Table 2 has 
been made in the Uyehara and Watson 
paper. While the agreement with ex- 
perimental values is not as good as in 
Table 2 above, the maximum average 
deviation for the six gases they com- 
pare is 5.2 percent. This is well within 
the accuracy usually required in engi- 
neering work. ; 

In a series of excellent papers, 
Hirschfelder, Bird and Spotz**-**** 
have approached the problem of de- 
termining viscosity based upon mo- 
lecular structure, This method is based 


126 


upon refined kinetic theory similar to 
the procedure used by Souders et al. 
(ref. 8, Table 1) for specific heats 
and heat capacities of compounds. 
These works are very comprehensive 
and probably represent the most ra- 
tional and promising method for cal- 
culating viscosities yet developed. 
Bromley and Wilke** have summarized 
the papers by Hirschfelder et al. and 
give practical data from which the 
low pressure viscosity of a gas can be 
computed. For the effect of pressure 
on viscosity, these authors recommend 
the method given in the Uyehara and 
Watson paper. 





NOMENCLATURE 


Specific Heat at constant 
pressure- Btu/Ib °F. 
Viscosity—Ib/ft.hr 
Chermal conductivity- 
per hr. per sq.ft. °F/ft. 
Molecular weight 
Absolute pressure—psia 
Absolute temperature R 
Volume 

Mole fraction 

onstant 


Btu 


(ras ¢ 


Subscripts and Superscripts 


Critical value 

Reduced value 

Pseudo-state 

Ideal gas state at low pres 
sures where thermodynam« 
properties are independent 
of pressure. 1, 2, 3, 
first, second, third, etc., com 
ponent of a mixture 

Finite pressure state 


etc 











The situation that exists for the data 
on the thermal conductivity of gases 
is similar to that existing for viscosity. 
Comings and Nathan" developed a 
generalized thermal conductivity corre- 
lation based upon the work of Enskog. 
ie as a fune- 
tion of reduced temperature and re- 
duced pressure. As pointed out by 
Gamson,"* it is necessary to know the 
low-pressure thermal conductivity of 
all substances as a function of tem- 
perature to use this correlation. Using 
the work of Enskog, and Comings and 
Nathan, Gamson developed a correla- 
tion for thermal conductivity similar 
to the one for viscosity shown in Fig- 
ure 1. Briefly, the method Gamson 
used is similar to the procedure 
Uyehara and Watson employed to cor- 
relate viscosities. It is only necessary 
to know the critical temperature, criti- 
cal pressure, and critical thermal con- 
ductivity to use this correlation. Table 
| contains all the necessary informa- 
tion for a large number of gases. 
Gamson lists the critical thermal con- 
ductivity for only 27 of these gases. 
In order to complete the table, the 
author calculated the remainder of the 
values using Equation (3) from the 
Gamson paper. Figure 2, from the 


. pr* 2.46 
Ke (e5)« (cs + M ) 


as a fune- 


tion of reduced temperature. Thus 
from Equation (3), Figure 2 and a 
knowledge of the critical viscosity, and 
the specific heat at zero pressure the 
critical thermal conductivities were 
evaluated. Figure 3 is the final chart 
developed by Gamson showing the re- 
duced thermal conductivity as a func- 
tion of reduced temperatures and re- 


Their correlation gives 


(3) 


K,* 
Gamson paper, shows = 
Me 
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duced pressures for gases. This figure 
is used with Equation (4). 


K = K, X K (4) 


Keyes'’ recently published a corre- 
lation of the thermal conductivity of 
nitrogen. Using his values and Figure 
3, Granet and Kass' established that a 
value of K. of .0157 yields a better 
correlation than the .0173 value given 
by Gamson. Table 3 shows the com- 
parison of the Keyes’ values with 
those calculated from Figure 3 and K, 
equal to .0157. 

In the aforementioned works of 
Hirschfelder et al., the subject of ther- 
mal conductivity is also considered. 
They indicate that the thermal conduc- 
tivity of a gas is more complex than 
viscosity and that methods for calcu- 
lating thermal conductivity are not as 
satisfactory as the correlations for 
viscosity. 

While Gamson does not indicate the 
accuracy of this method, the author 
feels that it will be the same as for the 
viscosity correlation of Uyehara and 
Watson on which it is based. 


Gaseous Mixtures 


In 1936 Kay" showed that it was 
possible to correlate the P-V-T proper- 
ties of gas mixtures using the pseudo- 
critical temperature and pressure. The 
pseudocritical temperature T’., and the 
pseudocritical pressure P'., have been 
found to be equal to the molal aver- 
ages of the critical properties of the 
components. Equations (5) and (6) 
express these relations. 


T’. = Xa Tre + Xs Tae + Xs Tre + (5) 
P’.=X,P Xs Pre + Xs Pre + (6) 


The P-V-T properties are then calcu- 
lated from the generalized property 
curves for a single component gas 
using the pseudocritical values to de- 
termine the reduced temperatures and 
reduced pressures of the mixture. 
Uyehara and Watson suggested that 
an extension of the above method 
might yield good results for the vis- 
cosity of gas mixtures. The pseudo- 
critical viscosity is also defined as the 
molal average of the critical viscos- 
ities of the components, Equation (7). 


T X; Mae 4 X; bse + (7) 


According to Uyehara and Watson, 
“this method qualitatively reproduces 
the complex behavior previously re- 
ferred to in gaseous mixtures and may 
predict viscosities for mixtures which 
are greater than those of any of the 
components. It is believed to be su- 
perior to any scheme of averaging the 
viscosities of the components at the 
conditions of the mixture but when 
applied to systems of widely dissim- 
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Figure 2. Ratio of reduced thermal conductivity 
to reduced viscosity at low pressures vs. reduced 
temperature. 
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ilar substances the quantitative agree- 
ment with experimental results is only 
fair.” Thus with the data of Figure | 
and Table 1 it is possible to compute 
the viscosity of gas mixtures. Uye- 
hara and Watson have made these cal- 
culations for a number of gas mixtures 
whose viscosities had also been experi- 
mentally determined. The over-all aver- 
age deviations reported were 8.5 per- 
cent. This accuracy is very good espe- 
cially in view of the difficulty in mak- 
ing accurate experimental determina- 
tions of this property. 

Buddenberg and Wilke’*® published 
an alternate method of calculating gas 
mixture viscosities. This method is 
based upon a modification of the 
Sutherland-Thiesen equation,”® with 
appropriately correlated constants. 
While this method has been shown to 
reproduce experimental data to a 
greater accuracy than the method of 
Uyehara and Watson, it is more cum- 
bersome to apply and . . . “is believed 
to be generally applicable to the cal- 
culation of gas viscosities under con- 


TABLE 3 


Comparison of Experimental Low Pressure 

Thermal Conductivity of Nitrogen (Keyes) 

to Valves Calculated from Universal Ther- 
mal Conductivity Correlation 


Temp. 
°F 


Temp. 
K K cate K oxy 


01370 
01600 
02010 
02375 
02715 


32 492 01350 

122 582 01602 

2 762 § | 02041 

482 942 | 02420 

662 1122 | 02765 
—S—_——— — — = 

The critical values used for thie table are T.=227 KR 

P.=492 peia; K-=.0157 Btu hr per oq. ft. per 


» ==0. 
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ditions such that the pressure has no 
appreciable effect on the viscosities of 
the pure components.” Buddenberg 
and Wilke have compared their 
method with the method of Uyehara 
and Watson for 35 mixtures for which 
data were available. Their method 
gave an average deviation of 2.15 per- 
cent while the method of Uyehara and 
Watson gave an average deviation of 
5.66 percent. Wilke®® extended and 
simplified the work of Buddenberg 
and Wilke so that the final relation 
that he obtained is a function of only 
molecular weights and the viscosities 
of the pure components of the mix- 
ture. The final equation was arrived 
at using ideal gas behavior and as such 
contains certain inherent limitations. 
Wilke compared several binary gas 
mixtures using his method of calcula- 
tion. The system that yielded the poor- 
est correlation with test data was com- 
posed of hydrogen-argon. The writer 
calculated the viscosity of this mixture 
at the temperature and pressure given 
in the Wilke paper using the method 
of Uyehara and Watson and the data 
of Table 1. When plotted against the 
results of the Wilke paper, the results 
that the writer obtained were of ap- 
proximately the same degree of accu- 
racy when compared to test data. 
Where Wilke’s results were numeri- 
cally greater than test data, the author’s 
results were (percentage wise) equally 
lower. 

The works of Hirschfelder et al. ex- 
tend to cover the viscosities of gaseous 
mixtures. Their results reproduce the 
low pressure viscosity of gas mixtures 
to a great degree of accuracy. How- 
ever, the effect of pressure cannot be 
obtained as yet from their method and 
recourse must be had to other methods 
such as that proposed by Uyehara and 
Watson. 

The writer feels, that in view of the 
above results obtained in the compari- 
son of the above mentioned methods 
and the lack of adequate test data to 
test these correlations, that the Uye- 
hara and Watson method can be used 
to compute gas mixture viscosities. 

It was previously noted that Gam- 
son obtained a successful correlation 
of the thermal conductivity of pure 
gases based upon the generalized vis- 
cosity work of Uyehara and Watson. 
Gamson then suggested that the pseu- 
docritical properties be used to calcu- 
late the thermal conductivity of gas 
mixtures. The pseudocritical thermal 
conductivity is defined by Equation 
(8). This equation is used with the 
data in Table 1 and Figure 3 much 
the same as is done by viscosities. 
Table 4 shows thermal conductivities 
calculated by this method compared 
with the experimental work 
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Figure 3. Universal thermal conductivity correlation. (From Gamson, Chem. Eng. Prog., 45, 154, 1949.) 


K’. X, K XK Xs Kae + (8) 


of Keyes for a nitrogen-carbon dioxide 
mixture 

It will be noted that the 
deviation from experimental data in 
Table 


perature 


percent 


bk increases with increased tem- 
As Keyes, in the 


cell used to measure the thermal con 


noted by 


ductivity of these mixtures, the gases 
tend to separate and the system acts 
state. He 

ereater 


were in a convective 
that this eflect is 


increased te mperature 


as if it 
also states 
with Gamson 
has made a similar comparison for a 
ot 
and obtained 
possible that the 
of the 
mixture 
be attributed to 


mental data 


mixtures 
It is 
the 


series hvdrogen-nitrogen 
i better agreement 

disagreement in 
nitrogen-earbon dioxide 


Table 4 
the 


cist 
used in may in part 
error in expert 
to the reason 
used in extending the 
and Watson, Lind 
have extended the 


While 


promising, 


In a manner imilar 


ing Gamsor 
work of 
say and Bromley” 
work of Buddenberg and Wilke 
this 
the 


Uvehara 


correlation appears 


same comments made regarding 
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the viscosity correlation are applic able 
here too 
Summary 

Based upon the law of correspond- 
ing states, generalized charts have 
been de veloped which readily allow 
the thermal conductivity and viscosity 
of gases and gas mixtures to be calcu- 
lated. All that is are the 
curves of Figures 1 and 3 and the 
data given in Table I, Other methods, 


necessary 


TABLE 4 


Comparison of Experimental Thermal Con- 
ductivity of a Nitrogen-Carbon Dioxide 
Mixture (Keyes) to Values Calculated from 
Universal Thermal Conductivity Correlation 
I ract ‘ 
sates ~ 
~ 

} 


showing great promise, have been dis- 
cussed with a view of bringing them 
to the reader's attention. Further work 
is necessary before any correlation can 
he finalized 

It must be the 
user that any correlation of these prop 


borne in mind by 
erties is empirical and that in some 
specific cases they will not vield good 
this is equally true for any 
generalized The works of 
Hirschfelder et al., based upon molec- 
he the 


when it 


re sults: 
prope rty 


structure, promises to 
most fruitful in the future 
will undoubtedly be extended to cover 
the rays that our 
knowlede« 
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FIGURE 1 


it's Easy to Determine NPSH 


Dan R. Rankin, 


A 


\ MAJOR PROBLEM encountered in many pumpin; 
ipplications, particularly those involving fluids at or near 
their boiling 
iNPSH) 


sure, above the Vapor pressure of the fluid pumped avail 


points. is a lack of net positive suction head 
Net positive suction head is the absolute pres 


ible at the pump suction flange. to move and accelerat 
the fluid entering the impeller 

If the NPSH available in an installation is insufficient 
the pump will cavitate and serious operational difficulties 
may develop. These troubles can include serious reduc 


tion in capacity and efficiency. excessive vibration. re 
duced life of pump parts due to cavitation erosion and 
damage to the pump from possible vapor lock and running 
dry. A series of pictures illustrating cavitation appeared 
in the May (page 162) issue, 1953, of Perro_etm Reriner 

\ centrifugal pump has a minimum required NPSH to 
This char 


inherent in the design of a pump and just as 


prevent cavitation, which varies with capacity 
acteristic ts 
much a performance characteristic as its head-capacity 
relation. In order for a pump to operate cavitation-free 
the system NPSH available in an installation must exceed 
the required NPSH of the pump for operating conditions 

The NPSH required of a pump can he supplied by the 
pump manutacturet It is ex pre ssed in feet of fluid pumped 
is is total head developed. 

The system NPSH available in a proposed installation 
can be caleulated by the formula: 


50 100 150 
GPM FOR PUMP *E* 400 


600 800 
GPm FOR PUMP “Cc” 








FIGURE 2 


Here’s the Why 


In the May, 1953 issue of 
PETROLEUM REFINER, this ex 
pert, Dan Rankin, published an 
article “What Is NPSH.” We 
immediately asked him to write 
one more article and explain in 
simple terms and with many 
illustrations a method to calcu 
late the NPSH for various con 
ditions. Here it is. You'll agree 
it is an excellent treatment of 
this important subject 


Phe system NPSH available in an existing installation 


can be measured as follows 


NPSH as explained defines suction conditions of a pump 
installation and suction characteristic of a pump Nat 
urally, NPSH and suction lift are related for suction lift 
also indicates suction conditions 


Suction lift from known NPSH 











P, == Gage pressure (vaccuum) 
at pump suction 

flange corrected 

to pump 

centerline / ] 


Atmospheric pressure 
on surface 
of liquid 






































Suction piping 
entrance & friction 
head losses 























Example |. Open tank with liquid level below pump centerline The total suction lift is 


H ’ H H 


Vumerical Example 
Require L000 gpm at 150) feet TDH pumping 85 


Example l. water at L000 feet elevation above sea level. What is the 


Open Tank with Liquid Level Below maximum total suction lift which can be handled using 
Pump Centerline Pump A at 1750 rpm? 


kor this applic ation 


Caleulated available system NPSH 
i. | 1 i. . 


Measured available system NPSH 


Example 2. Closed tank with liquid level above pump centerline 





Gage pressure 
at top of tank 








Gage pressure at pump 
suction flange corrected 
to pump centerline 
























































Suction piping entrance and 
friction head losses 

















P, — Atmospheric pressure on the 
surface of liquid 




















P, — Gage pressure at pump 
suction flange corrected 
to pump centerline 









































LZ H Suction piping entrance and 


friction head losses 





Example 3. Open or vented tank with liquid level above pump centerline 
H. May 32 i 3 1.3 4.12 


Example 2. 
Closed Tank with Liquid Level Above 
Pump Centerline 
For this application: 
H{ \ " pres 4 ‘ 4] 
H H H H H 
H H H 
Calculated available system NPSH 
H H.—H where H, = H 


It should be noted that an installation with a so called 
closed system.” as shown above, the liquid source from 
vhich the pump takes suction exists at its saturation pres 
sure for the prevailing temperature. Thus, vapor pressure 
of the liquid equals the pressure on the surface of the 
liquid and the two terms of the basic NPSH equation 
nullify each other 

Measured available system NPSH 


\ 


H 


Vumerical Example 
Require 700 gpm at 150 feet TDH when pumping water 
(steam condensate) at sea level and at a temperature of 
100 F. with 28-inch H, vacuum existing in the tank using 
Pump B at 1750 rpm (Figure 1). What is the minimum 
liquid level above the pump centerline required to prevent 
cavitation if the loss in the suction piping equals | foot? 
H, Mis | H 
NPSH 


I 


Example 3. 
Open or Vented Tank with Liquid Level 
Above Pump Centerline 
For this application: 


bie 

Calculated available system NPSH 
H iM H H H 

Measured available system NPSH 








Atmospheric 
pressure on 
surface of 
liquid 


ome 


| 


| 
Submergence 

















Example 4. Vertical submerged pump in open pit 














Gege pressure 
at top of tank 


Gage pressure 
at suction 
tlange 
orrected t 
centerline of 
suction flange 
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Example 5. Inclosed vertical pump with closed tank above pump 


ia } | 


Numerical f vam ple 
Require 1Oo0 gpm at 150) feet TDH handling at se 


level rasoline of i “}) tT and 1] » psia vapor pressure 


it the pumping temperature. With a minimum liquid level 
of 2 feet above the pump centerline and suction piping 


equal to 3 feet. is the NPSH available satis 
Pump A at 1750 rpm? 


level losses 


factory tor usine 


(onverted to feet of gasoline 


(Converted to feet of gasoline 


The required NPSH of Pump A at 1750 rpm (Figure |) 


TABLE 1 
Altitude vs. Atmospheric Pressure 


Altitude Atm. Pressure 
in Feet of Water 
at 75F 


Alcituch Atm Pressure 
Above Sea in Feet of Water Above Sea 
Level at 75 Level 


is 7.5 feet. With the available system NPSH ereater than 
that required by the pump. the pump will perform satis 
factorils 


Example 4. 
Vertical Submerged Pump in Open Pit 
For this application 


H | 
7 Q — ee , 
Available system NPSH: 
H i 
The submergence, a term more frequently used 
vertical applications for installation shown is: 
~ I \ 


Vumerical Example 
pm at 66 feet TDH pumping 
at an elevation of 5000 


A pump required for 700 9 
water at a temperature of 150 | 
feet above sea level. Using Pump ( vertical turbine pump 
(Figure 2) two stages at 1760 will meet the head and 


capacity What is the minimum submergence required to 


prevent cavitation ¢ 
H H |’ H 
Pp 83 feet (At 


i 


Converted to feet of water at 150 F. 


Example 5. 
Inclosed Vertical Pump with Closed Tank 
Above Pump 
Calculated available system NPSH 
H H,—H ! 
Measured available system NPSH 


\ 


NOTI 
corrected to pump suction flange by subtracting 
required NPSH because of impeller location 


Pump manufacturers NPSH curves must be 
Dp from 


Vumerical Example 

Require propane transfer pump LOO gpm at 25 feet TDH 
Minimum liquid height. H } feet and friction in line 
to pump suction, H 2. Select pump and determine bat 
rel length > 

Choose pump EF at 1760 rpm. Figure 
NPSH at impeller eve. 

Calculated available NPSH at pump suction flange 


2. requiring 6.1 


1 H H 


NPSH 


iH } 4 I \va 
Minimum required pump NPSH at suction fange 


o.] 1) 
bE quate available NPSH to required pump NPSH and 


determine minimum “D 





1. Aerial view of petrochemical plant shows construction still underway 


Celanese Dedicates Pampa Plant 


®@ Acetic acid and anhydride under production. 

® Vinyl acetate production begins in third 
quarter, 

® Special products unit to yield acetate esters 


and propionic acid. 


PHE NEW PRETROCHEMICATI 
plant of Celanese Corporation of 
America at Pampa, Texas, utilizes an 
entirely new process developed at the 
petroleum chemistry research labora 
tory of the company at Clarkwood., 
Texas Phe process involves an ail 
oxidation of natural gases, primarily 
normal butane, to produce a mixture 
of organic chemicals which are then 
separated into various components 
Acetic acid and anhydride are the 
major products of the Celanese tech 


nique. and other chemicals obtained 


2. Operation begins with these liquefied butane and propane storage units 


shing Company Publication 





3. After oxidation in the reaction units, products are purified in this unit 


are methanol. acetone and acetalde 
hyde. 

Separation methods used at the 
Pampa plant embody the latest en 
gineering developments in distillation, 
extraction and absorption, One of the 
features of equipment design is the 
adoption of perforated plate, or sieve, 
columns. Application of this type of 
tray represents the first time it has 
been accomplished on a_plant-wide 
basis. Engineering work for this ap 
plication was done at the Bishop, 
Texas. chemical plant. 

The Pampa plant came into initial 
operation last November, and a short 
time ago construction began of a new 
unit for the production of vinyl ace 
tate, a basic organic chemical with 
expanding industrial horizons. It is 
expected that vinyl acetate produ 
tion will begin in the third quarter of 
the year. 

Also nearing completion here is a 
special products unit which has been 
designed to turn out various chemicals 
Among the first products scheduled 
for production are acetate esters and 
propionic acid. 

Back in 1924, Celanese Corporation 
of America started up its first plant 
to produce cellulose acetate for chemi 
cal yarns and fibers. It soon became 
apparent that to become a dominant 
factor in this field of the process in 
dustries the company eventually would 
have to provide an independent source 
of a portion of its larger requirements 
of basic organic chemicals used in the 
manufacture of cellulose acetate. 

Consequently, almost 20 years ago, 
Celanese launched an extensive — re 
search and development program di 
rected toward this end. At that time 
the number of chemicals derived from 
pe troleum sources was extremely small 
and the held itself was virtually un 
explored territory 

As a result of this development 
work, the Bishop. Texas. plant came 
into operation in 1945 to produc 
large quantities of acetic acid and ace 
tone for use in the Celanese textile and 
plastics operations, The rapid increase 
in output made it possible for substan 
tial quantities of these chemicals to 
flow into the plants of the major chem 
ical manufacturers in the country 

In 19146, as the volume and number 
of chemicals produced by the oxida 
tion process grew, the decision was 
made to establish a research and de 
ve lopment centet! independ nt of plant 
operations. bor this purpose a site was 
purchased at Clarkwood, Texas, near 
Corpus Christi, and a pilot plant and 
laboratory erected. In this research 
center. Celanese developed the basi 


process for the Pampa plant 





Can the Refiner Use 
More Light Ends? 


Probably not, but the large excess of butane antici- 


pated furnishes a strong incentive to develop other market 


outlets. 


D. P. Barnard, J. H. Forrester and R. A. Steel 


} \W pa pits. ) 

DURING THE PAST ten years the 
quantity of light ends produced by 
natural gas in 
than doubled as 
these industries have grown. It there 


the petroleum and 


dustries has more 
fore appears timely to look again at 
the light end balance to determine the 
current situation and forecast the ef- 
fect of expected developments of the 
next several years. 

In 1944 the light ends situation was 
two of the authors.” The 
significant conclusion was that butane 


evaluated by 


supply exceeded demand. Some 50 to 


60.000 barrels a day of potentially 
available butane was not being utilized 
due to lack of market demand. but the 
were not esti 


new refining processes 


mated to add to this excess. Some of 
the factors which have changed sinee 
1911 are: the 


duction of light ends due to increased 


great increase in pro 


crude run and gas production; a large 


e\pansion in crude refining capacity, 


ipproximately doubling catalytic 


cracking capacity: a large demand for 


aveas resulting from our “armed 


peacetime economy: and a fourth de 


velopment the large increase in de 
mand for 


for fuel 


manufacture 


liquefied petroleum gases 


purposes and for chemical 


The term light ends as used in this 


discussion will refer primarily to C, 


hydrocarbons. both saturated and un 
saturated, and for simplicity the term 
will be 
drocarbons cannot be economically in 
fuel except 


alky late or 


polymer and because the refiner not 


butane used. Because hy 


corporated into) = omotor 


through conversion to 


mally has a large excess of (¢ ma 


terials, they will not be considered in 


this discussion, Furthermore, all the 
C_-to-motor-gasoline-end point pro 
duced by natural gasoline operations 
ean hve incorporated i motor vasoline 
insolar as considera 


Vapor pre ssure 


tions are involved. Therefore. the cur 
rent nation-wide supply and demand 


trends for butane are the concern here 


Light Ends Situation in 1952 


At the end of 
production was at the rate of approxi 
YOO 000 


1952 | S. gasoline 


mately 3 barrels a day and 
averaged approximately 87 CER-R 
gallon. 9.5 
pounds Reid vapor pressure, and 25 


As usual 


octane at 1.7 ce TEL per 


percent evaporated at 158 | 
Re id 


line ranged from 7 pounds for sum 


Vapor pressure of 
mer to 13 pounds for winter grades 
Butane was a marginal component for 
fuel 
rated to the extent permitted by vapor 


motor and was directly Incorpo 


pressure specifications or availability 
excess butane was disposed of by al 
kv lation 


polymerization, liquefied re 


TABLE 1 
1952 Butane Balance 


Ua- 
processed 
Lost, Burned 
Seld a Discarded 
Products Ete 


dD MBD 


Produced In 


stural Crasoline 


Planta® 
Petroleum Ref 


Tota 


Disposition 


TABLE 2 
Process Unit Capacity of U. S$. Refineries 
(M BD) 


Jan. 1 Jan. 1 In 


1953 1955 crease 


Rated Crude Capacity 7.771 § 306 S35 
Catalytic Reforming Capacity 

r( Peed 
V For Chemicals & 


i] 


Catalytic Cracking Capacity 
breed eed 


finery vas sales. and discard to fuel 

Total 
in 1952 is shown by 
Mine = 
l sine 


Carnes! this 


gasoline production 
U.S. Bureau of 
reports to be 612 M BD 
methods published by B. R 
total 
follows 


natural 


is estimated to be 


made up il 
M B/D 
140 


Potal butane production from U.S 


rasoline and mw 


cycling operations in 1952 is estimated 


at 880 M BD. Table 1 
butane balanee for 1952 

Phe 178 M B/D of liquefied butane 
produced in natural gasoline plants mn 
1952 was disposed of as follows: 94 
MeoB OD was sold to refiners and job 
motor fuel, 
either alkylation 
and polymerization, and &4 M BD 
was sold as LPG (approximately 21 
MB OD for chemicals and 
rubber and 63 M BUD for fuel) 
1952 
approximately 91 M BD of butane 
278 M B/D of 


heavier from natural gasoline plants 


refinery and natural 


presents a 


bers for inclusion into 


directly or through 


synthetic 
Thus 


gasoline produc tion contained 


and pentane and 


Petroleum refinery butane produc 


tion is estimated at 460 M B/D of 


13 





which 109 M B/D is estimated as being 
lost, burned The 571 
VM BUD of indicated 
in Table 1 


distributed as follows 


discarded, etc 
refinery butane 
as sold in products was 
22 Vi B/D was 
old as liquefied refinery gas, most of 
it for yvithetic rubber production ; 
the remaining 349 M BD 


either 


was if 


cluded in rasoline directly of 


through conversion to gasoline by al 
kylation and polymerization 
1952 


natural 


Butane included in gasoline 
(both refinery 
can be broken 
VM BUD for alkylation 


and 


gasoline ) 
189 


and 
as follows 

98 M B/D for 
196 M B/D (6 
production ) for 


Reid 


dow ti 


polymerization 
percent of gasoline 
direct 
vapor 

Only 
tential butane production was 
Li salable products i) the si 
lost 


stimated 


inclusion in gasoline for 
pressure idjustment 
rhout OO pereent of total po 
utilized 
VBUD 
burned or discarded 
that 207 M B/D 
potentially recoverable. This would 
182 VM BD of the 222 M B/D 
overed by the natural 
try and 85 M B/D of the lOO M BD 
discarded at refineries. The 267 M 
BD of potentially recoverable butane 


of butane 
a ‘ Was 
include 


unre fas indus 


was unrecovered because there was no 
market outlet 


iverave for the 


This ACESS Is i] daily 


year. The sum 


than the 


whole 


mer exe much higher 


exe due to the seasonal vari 
ion in fuel 


in LPG fuel sale 


viniter 


motor pecrty tions ind 


Light Ends Situation by 1955 

United 
s expect to have an effective crude 
8306 M BUD by 
These ind other 


rrowth of re 


Petroleum refiners in the 
State 
reining capacity of 
the first of 1955 
hiwures ¢ the expected 
hiner waive been published as the 
results of a 
Administration for 


of the 


urvey by the Petroleum 


Defense The rt 


Wve ire sum irized in 


1951 


nation-w ick 


timated to 


During 1953 and 
crude runs to tills are ¢ 
LOM BD 
this period will in 
250 MBD 

MOM BOD 


mecreast 


increase by demand for 


Tuscon durin 


crease by ipproximately 
Phi expected increase of 
in crude will 
of 535 MB D in rated crude capacity 
The 380 M BUD 


will nat bye 


HCComMpany itl 
increase in crude 


runnin able to supply 
ifficient 
of 210 M 
capacity 


crackin 


umed that 


feed for the large 
BD of 
ind 158 
capacity It is 


Mmcreuses 


catalytic reformin 


M B/D of 


therefore as 


catalytic 


some of the new catalytic 


reforming and catalytic cracking ca 


will be used to replace higher 


ind 


pacity 
thermal 
cracking 


cost reforming thermal 


136 


It is assumed that 15 percent naph 


tha on new crude running capacity 
will be processed in new catalytic re 
forming capacity. The remaining new 


catalytic reforming capacity 
used to replace existing thermal re 
Thus, of the 240 M B/D new 
reforming capacity, &O M 
B/D will be additional re 
forming, while the 160 M 
B/D new capacity will replace thermal 
reforming. This has 
the light ends situation on January 1. 
1955 pro 
duce . than 


forming 
catalytic 
used for 
remaining 
a small effect in 
hecause catalytic reforming 
less butane and more ¢ 

thermal reforming. The amount of bu 
will be 


mecrease in 


tane which 
200 M B/D 
forming will amount to approximately 
12 M B/D; 
crease in butane production due to 
replacement of 160 M B/D of thermal 
reforming I7 M B/D 
Thus there is a net approxi 
mately 5 M B/D in butane production 
increased catalytic re 


produced by the 
catalytic re 


the corresponding de 


will amount to 
loss of 
resulting from 
forming 
Catalytic crackin: capacity is indi 
cated to increase by about 158 M B/D 
during 1953 1954. It is 
pated that a considerable portion of 
this capacity will 
cracking Based on 
considerations it 
VE B/D will be 
crackin 
lized as 
This will result in a 
butane The 
duced by additional catalytic cracking 
will be approximately 64 MB/D. The 
decrease in butane resulting from 
withdrawing approximate ly 96 M B/D 
of thermal cracked naphtha will be in 
the order of | Mi BD. Thus the net 
production from 
will be about 5l 
>M B/D will be re 


and 


and antici 


replace thermal 
le mand 
195 


vasoline 
is estimated that 
used to replace thermal 
205 VI B/D will be uti 
cracking 


large 


and 
increased capacily 
excess of 
butane 


amount of pro 


increase in butane 
catalytic cracking 
VIE BOD. OF this 

4 tired for 


»>M BD 


the shortave 


blending in gasoline 


will be 


in butane 


required to offset 
resultine from 
thermal reforming to 
Therefore the net 


witching from 


catalytic reforming 


excess hutane resulting from 


changes in relinery operations | ap 


iM B/D 


The demand for ay 


proximate ly 
fas Is expec ted 
until 1959 on 


lo continue to increase 


the assumption that the country will 
peacetime” 


This 


increase in total demand will be accom 


continue of an armed 


economy, but without open wat 


panied by an increasing demand for 


higher quality avgas and decreasing 
demand for lower quality avgas, Al 
kv late will theretore 
tinue to \ shortage of 6 to 


IOMB 


mid-l95] 


demand con 
inerease 


D of ay 


\ recent survey of 


‘as Is predicted until 


refinery 


will be 


construction plans indicated that there 
20 M B/D in 
alkylation capacity during 1953 and 
1954. This additional alkylation ca 
pacity will require 24 M B/D of bu 
tane. thereby 
tane from approximately 


to 19 M B/D 


Phe demand for synthetic 


will be an increase of 


reducing the excess bu 


8M B/D 


rubber is 
predicted to rise steadily from now 
until 1975 
for Phe 


Commission 


Based on estimates made 
President's Materials Policy 
it is predicted that the 
svuthetic rubber industry demand for 
increase by somewhat 
Bb D during 1953 and 


Phe demand for butane for syn 


butanes will 


less than | M 


1951 
thetic in 1952 was estimated at 
approximately 25 M B/D 
extrapolation of current data it is fur 
ther that the 
butane for chemicals other than syn 
thetic rubber will increase by 3 M 
B/D during 1953 and 1954 

Assuming that refiners will supply 


the butane for the increase in synthetic 


rubber 
| rom an 


estimated demand for 


chemicals. excess butane 
idditional 
this period is further 
from approximately 19 M 
I5 MV B-D. OF this remaining 
approximately 6 M B/D will 
that 


to polymerization 


rubber and 


resulting from refining op 
erations durin: 
reduced 
BD to 
eXCESS 
he butvlene ind it is assumed 
this will be 
tlonge with most of the propylene pro 
duced from the additional catalyti 
cracking Surplus 
would 
Vi B/D. Increases in polymer produc 
tion would amount to 5 M B/D ¢ 
polymer and 9 M B/D ¢ polymer 
In iddition to the ol 9 \l 
BD in excess butane available at re 


will bee an 


at natural 


sent 


capacity butane 


thus be further reduced to 9 


mecrease 


fineries, there increase in 


butane available easoline 


ind reevecle plants. An estimated in 
23 MBUD in 


averaging 


natural and 


about 18 


ise ol 
reevele asoline 
pounds Reid vapor pressure will re 


increase of 3 M B/D in 


TABLE 3 
Effects of New Capacity on Butane Situation 


Change im 
Butane 
Avaslabulity 


MBD 


Effects of New Refining Capac 


Increase in Rubber and Chemicals 


Increase in Natural Gasoline 





butane after adjustment to 9.5 pounds 
Reid vapor Stull 
more butane can he produced as a re 
sult of the natural 
line LPG operations. 

Table 3 
changes in the butane situation during 
1953 1954. It shows that an in- 
crease of than 12 M B/D in 
butane availability for LPG-fuel 
is in sight. This is to be 
with the estimated increase in C, LPG- 
fuel of 8 M B/D by 1955. 
Therefore unlikely that the 
excess butane situation which existed 
in 1952 change significantly in 
the next few years: there will continue 
200 and 300 M B/D 
that could be re- 
increase in demand 


pressure gasoline, 


gaso 


increase In 


summarizes the above 
and 
more 
uses 


compared 


demand 
if seems 
will 
to be hetween 
additional 
covered if the 
could be created. 
Table 4 effects of the 
new refining capacity by 1955 on the 
volatility of gasoline. On an over-all 
will 


butane 
shows the 


basis the new refining capacity 
increase total motor fuel volatility by 
approximately 0.4 percent evaporated 
at 158 F. 

1954 it is esti 
vi soline and 


During 1953 and 
mated that the natural 
recycling plants will increase produc- 
tion of natural and finished gasoline 
by an amount equivalent to 20 M B/D 
of 9.5 pounds Reid vapor pressure 
gasoline. If this additional casinghead 
were included in motor fuel it would 
raise volatility from 25.4 percent evap 
orated at 158 F. to 23.7 percent evap- 
orated at 158 F. Although this addi- 
tional quantity could easily be incor- 
porated into gasoline with no harm- 
ful effects on volatility. it will prob 
ably have to compete with low cost 
gasoline for filling the 
increase in gasoline demand of 250 
M BD. During this period and for 
the next few years to come the refiner 


incremental 


will have excess refining capacity on 
his hands and consequently will be 
able to produce low-cost incremental 
gasoline, If refineries do buy this in 
crease production of natural and fin 
ished gasoline they will increase their 
from 9 M B/D to 12 


as shown in Table 3. 


excess butane 


MBD 


light 
1955. 


The above discussion on the 
situation on January |. 


the following 


t nds 
brines out points: 


] The new to he 


installed during 


rehning capacity 
1953 1951 


a negligible increase In vaso 


and will 


result in 


line front-end volatility as measured 


hy percent es iporated at 158 | 


increase in refinery butane 


2. The 


production during the above period 


may exceed the increase in consump 


tion of butane by as much as 12 M 


B/D. 


use of 


depending on the increase in 
natural gasoline 
3. The refiner will not require any 
additional butane from the natural gas 
industry. In fact the refining industry 
may be expected to either reduce cur 
rent purchases or go into competition 
with the natural gas industry for LPG 
sales 

1. The ability to incorporate all 
available pentane and heavier hydro 
carbons into gasoline will not be af 
fected. However, 
head production will in all probability 
face competition from low cost incre- 


Increasing casing 


mental motor gasoline, which the re 
finer will be able to produce with his 


excess refining capacity. 


How Can We Use More 
Light Ends? 


Large quantities of butane are avail 
able for recovery if a market could be 
found. These quantities of excess bu 
tane are going to increase in the next 
few years. The solution to this prob 
lem of having excess butane would be 
to find new markets or enlarge current 
market outlets for this product. 

If possible, one of the simplest 
means of effecting better utilization of 
butane would be to increase the allow 
able vapor pressure of motor gasoline, 
which would correspondingly increase 
motor gasoline volatility, An increase 
of two pounds Reid vapor pressure 
would make possible incorporating 
approximately 100 M B/D more bu- 
tane in 3500 M B/D of motor gasoline. 

Petroleum light ends are excellent 
fuels insofar as their burning charac 
They have 


teristics are concerned, 


TABLE 4 
Effects of New Refinery Capacity on Gasoline 


Reid Percent 
Vapor Evap 
Pressure, at 
Lbs 158 F 
Effects of Refinery 
Changes:* 
Virgin Naphtha 
Prod 


To Catalytic Re 


wining 
Reformate 
(Catalytic Reformate 


Withdraw Thermal 


Re winal« 
Cracked Naphtha 


racked 
Withdraw 7 
Crack 


Alkylate 


Polymer 


value (on the weight 
basis). attractive in 
number, and they are clean burning 


They are resistant to preignition. This 


high 


they are octane 


is important, for as octane levels in 
and along with them specific 
the point is probably 


crease 
engine outputs 
approaching where preignition tend 
given consideration 


high 


technical 


must be 
their 
impose 


encies 
However. volatilities hy 
definition and eco 
nomic problems. 

The extent to which butane can be 
incorporated in motor gasoline is, un 
fortunately, rigidly limited by 
motive equipment characteristics. Ex 
cessive volatility diffi 
culties with the conventional automo 


auto 
causes several 


bile power plant. These include: car 
buretor ice formation, interference 
with automatic choke operation, up 
setting of the proper mixture strength, 
and, most important, engine failure 
due to vapor lock. 

Carburetor ice can be quite annoy 
ing at high atmospheric humidities 
with temperatures in the range 30-40 
F. Many of the newer carburetors and 
manifold designs do an excellent job 
of coping with ice through the rapid 
heat. By this 


icing is reduced to a very short period 


application of means 


of operation and is usually passed 
through within the first mile or so in 
travel. Nevertheless many 
service have marked icing tendencies: 


vehic les nm 


and, while this is not the most impor- 
tant performance problem associated 
with relatively cold weather operation. 
it is one which must be respected. 
Within the volatility limits permit 
ted by carburetor ice and vapor lock 
choke 


interfer 


ing characteristics, automatic 
and calibration 

ences are probably not too important 
They would be factors of serious mo 


ment, however, if very large increases 


( arburetor 


in front end volatility of either winter 
or summer gasolines were to be con 
sidered. 

Vapor lock is by all odds the most 
significant problem from the stand 
point of restricting the use of light 
end hydrocarbons in motor gasolines 
lock i main 
forms: (1) failure of fuel supply to 


Vapor shows up in two 


and (2) active boiling 
to heat runback 


the carburetor: 
in the carburetor due 
with 


during stopping or idling. con 


sequent emptying of the carburetor 
and flooding ol the engine. 1 hese diffi 
culties presumably should be readily 
subject to appropriate mechanical 
fixes. However, the automotive engi 
neer has wrestled with these problems 
for many years: and. as studies 
detail, it 
that 


fundamental 


them in more becomes in 
they are 


The flood 


creasingly apparent 


really qquile 
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ing and boiling problem is an exam 
ple Liquid vasoline simply cannot be 
properly vaporized and mixed with 
the intake air without the aid of a fair 
of heat. A heat supply ade 


maximum 


amount 


quate for demand must 


ssarily result in transient over 


heating of 
fold immediately after idling or shut 


nece 
the carburetor and mani 
There simply is no way of in 
sufficient heat without 
runback” after 
In hot 


stalling can be 


down 
suring permit 
tine ore the need 


for it has ceased weather the 


consequent most eX 
asperat Many drivers do not know 
that the 


open throttle 


cure is continued cranking at 
| until a new supply 


ol liquid estab 


lished. Even the expert must on occa 


Ww icle 
rasoline has been 


sion fail to restart a flooded engine 


at hieh atmosphe ri 
tures veneral engine heat 
may lock the fuel pump and even the 


itself 


no acceptable substitute for 


when, tempera 


radiation 


fuel line 
There is 

the type of fuel system now in use in 

the Americar 


vravily systems are not even possible 


passenger cat Phe old 
in cars of present type No pressure 


system ha vet been devised which is 
either accept ible in cost or free from 
fire hazard. It 


pump 


seem simple lo 
it would keep 
fuel 
system to lock 


and to permit the use of much higher 


may 


locate a where 


sufficient pressure on the entire 


insure against vapor 


Vapor pressures than are now 
ble The 
is frequently stored indoor The 
fuel 


stem which can pressure the system 


possi 


passenger automobile. how 
evet 
with a 


fire hazards associated 


hen the engine is not running are 
imply not tolerable 

In th Onl 
ested that. if an 
pressure tolerance appears sufficiently 


paper the authors sug 


mmcrease in Vapor 


important, the investiga 
should be 
They 
nating Research 
ent the ts of be 
ind automotive industries in questions 
both the 
tive desien and petroleum manufac 


Much work on the 


Vapor lock problem has subsequently 


appropriate 
soon as 


initiated as 
noted that the Coordi 


tions 
possible 
Council can repre 


inter rth petroleum 


requiring efllort by tutome 


turing rroups 


been carried out, both under the direc 
tron ol ( iit 


and by individual labora 
addition to the Che 
the Natural Gaso 
1947 
tests 


and 
investigations, 


A ssc iation of 


othe 
America in 


Nowata 


conducted to determine whether or not 


line 
reported the thorough 
\ ipor per ssure requirements could lve 
relaxed for the purpose of permitting 
Based 


sper iheations 


utilization 
ASTM 


permit: 15 


rreater light ends 


on this work 


altered to pounds 


were 


vapor pressure for winter vgasolines 


This might seem to offer attractive op 
portunities for increasing light ends 

ind especially butane——in winter gas 
When. take into 


consideration the complications re 


oline however, we 


specihcations and 
find 


states can use 15 


sulting from. state 
transportation 
that 
pounds 
ther, the 


| ossibilities for 


requirements, we 
only a few 
pressure. Fur 
short that the 
light ends 
disappointingly small \ 
maximum additional usage of 16 M 
B/D of butane is estimated. and this 
would be subject to the disability that 


“Cason of 


winter Vapor 


“Cason is SO 


pre reased 


Usattt are 


it is required during the 
shortest supply 

All of 
conducted 
cated 
the vapor 


the studies which have been 


since the war have indi 


virtually no hope for relaxing 
and 
that 
over the years some of the worst vapor 


locking 


hee ome 


pressures of summer 


intermediate gasolines. It is true 
vehi les have disappeared or 


have unimportant factors 
very reasonable and practical means 
for permitting the use of higher vapor 
pressure easolines has been explored, 
but the chances for permitting higher 
very 


sumninet seem 


slim indeed. The main trouble is that 


vapor pressures 


the & pound gasoline will have a vapor 


pressure of 14.7 psi at around 130 I 


At atmospheric temperatures above 
100 F. tanks and other fuel 
parts may get just about this hot. The 
fact is that no 


motor vasoline vapor pressure spect- 


system 


relaxing of present 
fications is to be anticipated 

An effort must be 
rical outlet for the 
otherwise useful butanes 


made to find 
some los volatile but 
Phe aviation 
is extremely discour 


rasoline pu ture 


Normal 


there 


aging volumes are not ereat 


and ippears no chance what 


ever for relaxing limits. 
Aviation jet fuel 


promising picture, Because of the op 


Vapor pressure 
offers an even less 


erating requirements of jet-powered 
Vapor pressures must be even 
than for 


rasoline. If it were not for 


urcralt 
avia 
these 
petroleum light 


more rigidly limited 
tron 
limitations. however 
end hydrocarbons would make admir 
able turbine fuels Perhaps this sug 

that and if the 


combustion turbine comes into really 


rests when internal 
large-scale use on the ground. petro 
light 
conomically 


The use of 


powell 


leum end hy droe arbons may 


prove ¢ attractive. 
liquefied petroleum 
heat 
forms is on the increase. As 


stated 


rases for and veneration 


im many 


has been several times. such 


hydrocarbons are admirable fuels. and 


it is necessary only to find ways and 


means tor supporting the increased 


cost of transportation and handling 


Unfortunately this 
what 


dictates a some 


lower basic value than can be 


assigned to gasoline. but the merits 
of these fuels are such that their use 
will no doubt continue to increase. 
In 1934 authors 
posed the use of pressurized light hy- 
drocarbons as a fuel for self-propelled 
railway vehicles.’ the point being that 
the comparatively large unit volumes 
fuels would be employed 
suggest a favorable economic picture, 
while their physical characteristics. 
including comparatively high 
number, should make it possible to 
design an attractive large power plant. 
So far as this scheme has 
not been given serious consideration. 
While it is quite probable that light 
under pressure are un- 
acceptable fuels. the 
using such hydrocarbons for 


one of the pro- 


in’ which 


octane 


we know 


hy droc arbons 
railway basic 
idea of 
comparatively large power units may 


have some merit 


Conclusion 


Butane is excellent fuel. 
practical steps should be 
maximize its use in motor 


and all 
taken to 
The 
to do so is strone, 
industry to the 
its vehicles 
mate 
this 


fuels 
econome 
and the 
extent that it can 


pressure 
automobile 
rendet 
contribute 


more tolerant——can 


rially toward the effective use of 
component 

that. as far 
ahead as the authors can see, butane 
will be in excess over and above the 


However. it appears 


amounts which can be incorporated 
in gasoline plus the quantities which 
can be sold profitably as liquefied pe- 
troleum Further. this indicated 


surplus is so large as to furnish a 


Cases 


strong incentive to develop outlets 
peculiarly favorable to the C, hydro 
carbons. Any such effort 
nize that the handling costs and low 
heating value of the light 


basically unfavor 


must recog 
volumetric 
hydrocarbons are 
able by comparison with gasoline. The 
using equipment will inevitably incor 
porate facilities not required with gas 
oline. and. therefore. light ends such 


as butane are basically less valuable 


than motor gasoline. 
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Tuscola plant is a part of this tremendous upsurge in petro 
chemical capital investment 


Figure | 


Tuscola Plant Located Closer 
To Petrochemical Markets 


Olefin feed stocks are produced by thermal 
eracking of natural gas components from natural gas trans 


mission lines. 


David J. Stark 


s) Petro-Chen 


¥a 


, 


THI 
ICALS plant at 
tive of the 
tion of petrochemical ventures or 


NATIONAL PETRO-CHEM 


Tuscola 


Reference to Figure | reveals the 


Is representa tremendous upsurge of the petro 


recent trend toward loca chemical business Comparing the 


capital investment in billions of dol 


natural gas transmission lines closes lars over the years from 19140 to 1950 


to markets. It is 
added 


from thermal cracking of 


also typical of the we see how in each of the five 
feed stocks in this decade, the 
natural gas bled itself 


rrowth is expected 


yeats> 


search for olefin industry has dou 


This exponential rate of 


components to continue. if not 


The development of such installa to accelerate. This pattern ts empha 


tions has been a part of the enormous sized in 
growth of the 
itselt \ 


rrowth 


innounced plans of existing 
entrance ol 


in the 


vwetrochemica maustry companies ane \ if 
petrocl | lust | 1 by tl 


discussion on the many new and laree 
pattern will outline the back held." 
and highlight the prem \ 


Ises upon which this plant has been 


brief companies 


ground basic major feature in the rise of the 


industs has been the 
ol svathetic 


the production of ethylene 


rncrease itt 


designed prominence ethy! aleohol 


rlycol. the 


development of ethylene oxide as an 


intermediate product the almost un 
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Figure 2. Tuscola plant is a part of this ethylese consumption picture 
in the petrochemical industry 


believable in the use of 
thetic and the 


ve lopme nt of the 


upsurge syn 


fibres enormous de 
plastics indus 


trv! 11,1 


exemplified by the 
use of polyethylene. At the 


there 


increased 
are two major ole 
held 


acetylene 


present time, 
fin components in the synthesis 


These are ethylene and 


Many 


written on 


interesting articles have been 


recent tevelopments in 
acetylene, but fro all indications, it 
appear that ethylene 
tinue to be the leader for 
kthvlene for the 
has been provided from refinery crack 
ine off and from the 
cracking of ethane, 


or from mixtures of these 


would will con 
some 
time industry 
vases thermal 
butane 
In addi 
have 
vield ethylene. but 
this has 


erowth in 


propane, 
tion naphthas and gas oils heen 
cracked to owing 


to our economic” structure, 


not attained a popula: 
Ame rica 

Phe consumption of ethylene in 
the synthesis of petrochemicals is 
vraphically illustrated Figure 2. It 
is interesting to note that the same ex 
rowth is evident here from 
1910 to 1950. In addition 
for the years 1962 and 


cluded for 


developments would indicate 


ponential 
forecasts 
1975 are in 
Recent 
that the 
forecast for polyethylene is extremely 
that 
than triple 


‘ OM parisons 


conservative It now appears 
the production will more 
by 1955. In Figure 


ure ol 


another meas 


comparison in the growth j 
obtained 
This surging rise in the consump 


tion of ethylene has been the 


cause 
ol development of natural vas as a 
feed stock for the produ 
ethylene. It has been difficult 


and forecast trends in the 


sOlure¢ ol 
tion ol 


to evaluate 
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Figure 3 


this 
influenced by the at 
However, 
the tre 
ethyl 
derived 


of natural gas for purpose 


as it has been 
titude of bodies. 
that of 
requirement of 


will be 


sources 


regulatory 
one source estimates 
L975 


mendous 
erie LO 


natural gas Provided 


trom 


artificial restrictions do not appear, 


it would seem this is an ultra 


conservative estimate As we see in 
Figure 4. the 
upward, though it is our opinion that 
the rate of should be greatet 


trend is progressively 


increas 


show i 


Location 
hac keround in 


locate our 


mind 


With all 


the decision 


this 
was made to 


project on a natural vas pipeline ils 


1 source of ethane or 


erate kin 


was al 


propane for 
to ethylene The site chosen 
Puseola, Hl. a 
000 located approximate ly 
distant and St 
It is a Iwo 


ras transim 


small town of 
equi 
| outs 


from Chicago 


junction poimt for mayor 
the Panhandle 
and ihe 


Phrou rh 


SS hOn linve . 


eastern Pipe Line ¢ ompany 
Frunkline Ga 
these lines flows gas vatherine 
Hugoton held and 
from the Brownsville-Louisiana fields 
Phe ite is well 
highway It is an intersection 
for the Baltimore & Ohio, the Chi 
and Illinois and the 
[linois railroads as well as 


being at of Route 36 


Company 
from 
systems in the Kan 
served by rail and 
pont 
ecaco astern 
Central 
the crossroads 


In point of dollars, ethylene consumption looks to tremendous growth 


and 45, both l S. Highways. It is 
favored by its proximity to Chicago 
ind St. Louis 
Design Bases 

The plant is designed to process a 
Mmef of gas per 
this stream 10 Mmef per 
day of ethane will be extracted for 
cracking Ethylene thus produced will 
be synthesized to produce 10,000,000 


vallons per year of ethyl alcohol and 


maximum of 425 
day. From 


1.000.000 pounds per year of ethyl 
chloride 
Starting 


Is de livered 


natu 
ral gas Pan 
handle Eastern Pipe Line to the hydro 
carbon 
dried to 


in the low 


from the beginning 


from the 
The gas is 


extraction unit 


prevent freezing equipment 


temperature extractive 
Ethane 


absorbed 


process and heavier hydro 


carbons are and ire 
ited 


present 


from the methane and nitrogen 


in the natural vas steam, The 


major portion of the natural gas is 
returned to the compressor station for 


pipe lime The 


recovered liquid hydrocarbons are 


transmission up the 


then separated into ethane, propane 
normal butane and natural 
im the Pro 


normal and 


isobutane 


asoline fractionation unit 


pranrne butane. iso-butane 


natural gasoline are routed to storaae 


for shipment. Underground as well as 
surface storage has been provided for 
ethane fraction is sent 


prrenpracrne The 


to the ethylene unit as a Vapor 





Figure 4. Estimated production of ethylene from 
natural gas indicates this olefin will remain the 
leader in the synthesis field 


thane is cracked at high tempera- 
ture and low pressure to produce 8670 
mef per day of ethylene and 490 mef 
per day of hydrogen. Separation of 
these two components ts accomplished 
by fractionating and low temperature 
separation respectively, 

\ portion of the ethylene, 7700 met 
per day, is routed to the aleohol plant 
Here the olefin is contacted with high 
strength sulfurie acid followed by hy 
drolysis and separation of the low 
strength acid and crude alcohol. The 
aleohol is fractionated to re 
192 prool 


by product components. Recovered low 


cover alcohol. ether and 


streneth sulfurie acid is concentrated. 
refortified to 98 percent strength and 
reused in the plant. 

Sulfuric alcohol 
plant is produced in the U.S.1. sul- 
Sulfur is 


catalyst 


acid used in’ the 


furie acid plant. burned, 


contacted with a and con- 
verted to sulfur trioxide. Concentrated 
icid from the alcohol plant is used 
to absorb the sulfur trioxide with re 
sultant production of 96 percent acid 

The remainder of the ethylene. 970 
is delivered to the ethyl 


chloride plant. Purchased chlorine and 


mel per day 


hydrogen from the ethylene plant are 


combined to form hydrochloric acid 


thy lene 
reacted in the 


and hydrochloric acid are 


presence of a catalyst 
to produce crude ethy! chloride. Puri 
fied ethyl 
heart 

Utility 


modern power plant. This unit con 


chloride is ret vered a> a 


cut” via fractionation 


requirements are met Via a 


tains three boilers capable ot produc 
total of O00.000 pounds per 


hour of steam at 625 psig and 750 I 


Klectrical production from two gen 
15.000 KVA. Compressed 


tir is available to the plant at a rate 


rators is 


of | Mmef per day and a pressure of 
low psig 
Water at a rate of 


is pumped from the 
LOO.000.000 


QO OOO.000) eal 


lons per day 
Kaskaskia 


rallon 


into a 
The 


plant prepares and filters all water 


River 


reservoir water treating 


transferred into the power plant. cool 





ing towers. domestic and sanitary sys 
tems. Effluent from the plant is treated 
prior to discharge into the Kaskaskia 
River below the reservoir intake 
Should the water in the Kaskaskia 
River fall to a low level, two wells 
have been drilled to supply 10,000,000 
day to the Kas 
kaskia from a point 24 miles upstream 


eallons of water a 
of the plant. 
Extraction of hydrocarbons from 
at Tuscola, is carried on 
in the recovery area. 
his the extraction 
plant and the fractionation plant. 


natural gas. 
hydrocarbon 


area consists of 


Extraction Unit 


The extraction plant consists of a 
light oil and a heavy oil absorption 
system. will extract 
10 percent of the ethane and virtually 


I hese absorbers 


all of the propane, iso-butane. normal 
butane and natural gasoline from the 
Panhandle Eastern gas stream. 

The first dehydrated to a 

10 F. dew point. seven pounds of 
water per Mmef being removed. Each 
dehydrator a 9! »-foot 
hed of Sovabead packed between two 
foot beds of Florite. The evele 
consists of a 12 hour drying period 


gas is 


tower contains 


three 


followed by a three-hour regeneration 
ind a three hour cooling period. 

The 
exchange and propane refrigeration to 
before it 
absorbers 
A hexane cut will 
be used as absorber oil and this will 
be chilled to 20 F. The 
2100 which 


dehydrated vas 1s cooled by 
a temperature of 20 F. 
the light oil 
operate at 190 psi. 


enters which 


lean oil 


rate is gpm, along with 
the gas stream splits and enters the 
two light oil absorbers operating in 
parallel. The heat of absorption is re 
two sets of inter-coolers 


chilled by 


The light oil absorbers oper- 


moved hy 
vhich are propane retrig 
eration 
ite at an 
$.5 | 
Phe 


sorbers enter three heavy oil absorbers 


average temperature of 


overhead from the lean oil ab 
operating in parallel for recovery of 
the entrained light oil. The 
oil employed as a 
of 180 
it a 


lean heavy 
molecular weight 
These absorbers will 
Lo pr! 
of 60 F. The lean heavy oil 
is cooled to 550 F. and charged to 


o 
180 


operate 


pressure of and a tem 
perature 
rach 


returned to 


absorber at a rate of opm 


stripped gas overhead is 
the Panhandle Eastern Pipe Line com 
pressor station 
The rich oil 


flows to the 


oil ab 
still 


oils 


from the heavy 


-orb T= heavy vil 


the light and heavy lean 
Reboiler 
direct fired 


90 000000000) 


whe re 


ire separated heat is sup 
heater with a 


Btu/hr. The hot 
used to preheat the 


plied by a 
duty of 


hie iv\ 





a _373. 000 0008c"/8 e008 
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Figure 5. Simplified flow of extraction unit 


feed to the heavy oil still. supply in 
termediate heat to the light 
oil still heat the regen- 
erating gases to the dehydrators. The 


reboiler 
and also to 
recovered light oil is condensed over 


head and returned to the light oil 


circuit, 

Rich oil from the light oil absorbers 
‘0 to a demethanizer operating at 405 
psi The purpose of this tower is to 
remove the methane which is passed 
reabsorber and a 


through a pre 


absorber for marginal recovery of 
ethane and propane prior to return to 
stripped vas. However. these have not 
been shown on Figure 6 in order to 
simplify the diagram. Two kettle type 
reboilers which supply the stripping 
vapors operate in parallel and are 
Ho | light 


heated by a stream of 


lean oil. 
The final step is the separation of 
LPG and the lean light 


oil. This operation takes place in two 


the extracted 
light oil stills operating in parallel 
The LPG is condensed overhead by 
water cooling and is sent to the frac 
tionation unit for separation. The lean 
light oil is cooled by exchange before 
returning to the light oil absorbers. 
ach light oil still is supplied with 
direct 


img a 


heaters, supply 
Btu/hr, In 
extra heat is furnished from 
and the 


reboiler 
total of 62.000.000 
iddition 
the feed 
mediate 


fired 


preheater inter 


reboiler. 

The refrigeration evele will involve 
the vaporization of liquid propane in 
followed 


ition of 


the refrigeration exe hange rs 
I and 


In normal operation 


a COM pression condens 


the vapors two 


2000 hp centrifugal compressors op 
erating at 7500 rpm will provide a re 
frigerating capacity equivalent to the 
manufacture of per 
day. Phe COMM pPressors W ill be driven by 


1850 tons of ice 
steam condensing turbines. Refrigera 
is carried out at various cooling 
10 F. on light 
lean oil coolers and 27 F. on the 


tion 
levels as for instance 
heavy lean oil chiller. 

Propane at the respective saturation 
temperatures and pressures is vapor 
the 
machine rather than having separate 


ized into various stages of same 


compressors, Separate suctions are 
provided for each of five stages. ) 
20, 27, 48, 70. 
Utility and compressor requirements 
for the etlicient operation of the ex 
traction unit are as follows: 


Commodity Unit Volume 


{ 
} 6) OK 
COO) COO ONO) 
96 O00 
tO 
> HH) 


Fractionation Unit 


The fractionation unit (Figure 


will he 
the 


the extraction 


red with hydrocarbons at 
731.000 


rate of vals./day from 


These 


of ethane and 


unit hydro 


carbons consist mainly 


propane, with lesser amounts of bu 


tane and natural easoline. The hydro 


carbons are separated in a series of 


our towers 

Phe cold feed is preheated to 125 | 
before entering the deethanizer tower 
contains 26 trays and will 


Part of the 


This tower 


operate at M5 psi over 


14] 
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Figure 6. Simplified flow of fractionation unit 


Products Unit 
Ethan Fte/D 


Volume will be available: 
10.000.000 
380.000 
21 300 


57.400 


head will be condensed lor reflux pur 


make of ethane (95 


poses | he net ommodity Storage 


‘ Unit Volume 
Propat Horizonta ; 

Pr Ur rer 

! 


als. 1,806 


ral 


Pr { 

sent to the Poy ED Cal 
p ( 
{ 


i 


percent purity) 
pane und 


will be my , 
vapor. Propane re N-Butar sal /] ene Seniimeahannet tin 
| 18.520 ‘ori it H ‘ 


will be used on the Crasoline ral 
tur ‘ ne | 
n H 


) 

dea 
ethylene unit as a ) 
frigerant (30 F.) ) 
overhead condensers, 

Che deethanizer bottoms flow under 
tower pressure to the depropanizet 
which will operate at 205 psi. Propane 
will be removed as the overhead prod 
1 he depro 
panizer and the 
propane will have a minimum purity 
of 96 The bottoms make is 


debutanizer tower. 


Utilities required for operation of 


the various pieces of equipment in the 
| jul} BIBLIOGRAPHY 


fraction unit are: Nie oO en 
Volume 
10.000.000 
Stear ur 1,440,000 
Refrigeration : 1,450 


Utility 


Cooling 


Unit 
Water (al 


storage 


trays 


uct and sent to 


tower has 40 
percent Hydrocarbon Loading and Storage 
Facilities are so designed that one 
day's output can be loaded in an eight 


pressured to the 

The debutanizer tower will separate 
the butanes from the natural gasoline 
with the latter stor 
age. The butane fraction is separated 
butane in 


period for rail shipment. How 
trucks load on a 24 hou 
basis each day. The 40-spot tank car 
rack will have propane loading at all 
normal bu- 


going to 


stream will 


ever. 
into iso-butane and normal 
the final 
butanizer Phe 


tower which is the deiso spots, iso-butane at five, 


' » 
tower has 4 at eight and natural gasoline at 


de-iso 
will make a 


percent purity iso-butane. 


tane 


« y 
tray and minimum ) five 


Phe truck rack Is designed for three 


towers are 


All of the fractionating 
equipped with kettle type reboilers 
heated by 65 psi 
being re 


The reboilers are 
steam with the 
turned to the power plant. With the 
exception of the deethanizer tower, the 
with 


condensate 


overhead condensers are cooled 


> | water 
Conventional instrumentation 
used to control 


schemes are being 


pressures and te mperatures on the 


However 


of control board will be 


i graphic panel ty pe 
In addi 


the control room will be air con 


towers 
used 
tion 
ditioned 

The volumes of the material re 


covert d are 


142 


island loading. Six propane spots and 
normal butane, 
natural gasoline are 


three spots each for 


iso-butane and 
provided. Odorization equipment is 
provided at all spots on the tank car 
and truck rack 


Maximum loading rates will be 900 


pm for propane and 200 gpm for 


each of the other products 


There are separate facilities for 


storage ofl propane n-butane, iso 


butane and natural gasoline, Propane 


will he 


in addition to a 


stored in 35 horizontal tanks 


huge undet ground 
eavern, 


The followin hvdros arbon storage 
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Figure 1. Continuous catalytic reforming simplified flow diagram 


®@ Aromatic synthesis maximized 
® Reformate yields higher at all levels 


® Catalyst life longer 


SINCLAIR RESEARCH LABORA thenes to aromatics. The new catalyst 
TORIES, Inc. and Baker and Com induces these reactions efficiently and, 
pany, Inc. have announced a catalytic in addition, cyclizes paraflins to aro 
reforming process based on a new matics, Undesirable hydrocracking to 
platinum catalyst. A reforming cata- butane and lighter gases is minimized 
lyst must isomerize paraffins and This catalyst achieves significant pros 
naphthenes and dehydrogenate naph ess advantages: 


TABLE 1 


Feed Stocks, Crude Source MID-CONTINENT VENEZUELA 


Process Pp, ra . | 
Reformate Yields 


I 
| 


Octanes, Research 
rt 

| RVP, Neat 

I RVI kl 
Butanes, Volume Percent 
Light Gases 

Weight I 

Weight I 


Hydrogen. CF Barrel 


Reformate ( 
| 


Sulfur Weight Percent 


Figure 2. Ten-pound RVP yield-octane relation 
ship for four naphthas processed continuously 
at moderate pressure 


@AKOMATIC SYNTHESIS MAXt 
mizep: Naphthenes, both C, and C, 
rings, are isomerized-dehydrogenated 
selectively, and significant aromati 
yields are obtained from the paraffinic 
components of all naphthas. This ad 
vantage is important for production 
of pure aromatic hydrocarbons, motor 
gasoline and avgas component, 

@Hicher RerormMate YIELDS At 
Aut Octane Levews: Hydrocracking 
is decreased and more hydrogen I> 
produc ed 

@Loncer Cataryst Lirt More 
barrels of reformate are produced pet 
pound of catalyst at all octane levels 
in continuous or regenerative opera 
tions. 

@ REGENERATIVE Processing: The 
catalyst can be employed for continu 
ous processing. Regenerative proper 
ties provide insurance against misop 
eration. Renerative processing permits 
maximum barrel octane vield and cat 


alyst life productivity at low pressures 


KUWAIT PENNSYLVANIA 





Figure 3. Ten-pound RVP yield-leaded octane 
relationship for four naphthas processed con 
tinuously at moderate pressure 


consistent with feed stock and product 
requirements 

@ RESISTANCE TO Feed 
stock pretreating is not required to 
Maximum 


POISONING 


metals or sulfur 


combat 
productivity with high sulfur stocks is 
accomplished by simple H.S removal 


from the reeycle hydrogen stream 


Reformate Qualities 
The catalyst produces high refor 
levels for all 


mate vields at all octane 


Figure 4. Ten-pound RVP yield-octane relation 
ship for four naphthas porcessed at low pressure 
with catalyst regeneration 


Table | summarizes yields 
reforming 


feed stocks 
obtained with 
various naphthas to 85 and 95 neat 
actane levels on ¢ neat, 1O + RVP 
neat and 10 #+ RVP leaded 
lable 2 characterizes the feed stocks 

Catalytic 
with 


this catalyst 


bases 


moderate 
sum 


reforming at 
this catalyst is 
yield-octane curves given 


pressure 
marized hy 
for typical naphthas in Figure 2 for 
RVP neat research octane and 
Figures 


1 ~~ 


a leaded basis 


int bFigure ron 


TABLE 2 
Feed Stock Characteristics 


CRUDE SOURCE 


TABLE 


Mid-Continent 


Pennsylvania 


Venesucla 


4s 5 4 
, 214 


3 


Aromatics Production 


Feed Stack Characteristics 


Venecrucla 


CRUDE SOURCI 


Mid 
Cahlorma Continent 


Figure 5. Ten-pound RVP yield-leaded octane 
relationship for four naphthas processed at low 
pressure with catalyst regeneration 


t and 5 present the data for regenera 
tive process for 1O = RVP neat and 
leaded bases. 

In all cases outside butane may be 
used to produc e 10 = RVP reformate 
Low C,-and-lighter gas reflect 
the selectivity of the The 
high net hydrogen production repre 


yields 
catalyst. 


sents important potential values for 
desulfurization, hydrorefining and 
petrochemical processes. 

Sulfur in 
as illustrated in Table 1 
not required, 


reformates is minimized 


lreating is 


Synthesis of Aromatics 
Yields of 
xylenes are presented in Table 3 for 
three types of naphtha. Selectivities 
conversion 


benzene, toluene and 


for naphthene-to-aromatic 
are given, and a unique paraflin-to 
aromatic synthesis is presented, 

With select stocks pure (95 per 
aromatic hydrocarbons can be 
produced without solvent extraction, 
extractive distillation or absorptive 


cent) 


proc CSSeCs, 


Productivity of Catalyst 
Yield-octane and specific barrels of 
reformate per pound of catalyst must 
be predic ted on the basis of feed stock 
characteristics. In general. reformat 
production ranges from 40 to over 200 
pound of catalyst con 


feed stock and the 


product quality required 


barrels per 


tingent upon the 


Economics 
that 
future 
will 
most eco 


It is the octane 


demands for 


now apparent 
1953 
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It will pay you as it has paid others to 


Cheeify Revere 


CONDENSER TUBES AND PLATES 


It is significant that year after year important users of 
condenser tubes and plates specify Revere, not only for 
new equipment, but when re-tubing. You might consider 
this fact if you are not as yet a Revere customer. 

Remember that Revere can give you more than tubes 
and plates. If you have questions regarding the most 
suitable alloy to meet operating conditions, the Revere 
Technical Advisory Service will be glad to collaborate 
with you on this subject. If your present tubes do not 
seem to be giving the service expected of them, the same 
Service will look into the matter. Such factors as vibra- 
t10Nn, air entrainment, water velocity, impingeme nt attack, 
changed water conditions, tube composition, and others 
will be studied and recommendations made. In a great 
many cases we have pointed the way to greater tube 
economy, increased service life. 


As part of our service to condenser operators we have 
prepared a 28-page booklet entitled “Life Extension for 
Condenser Tubes.” Ask for it on your company letterhead 
and it will be sent free. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 
. . . 


Mills: Baltimore, Md.; Chicago and Clinton, 1/1; Detroit, Michy 
Los Angeles and Riverside, Cali.; New Bedford, Mass.; Rome, N. Y.— 
Sales Offices in Principal Cities, Distributors Everywhere 


SEE REVERE'S ‘MEET THE PRESS’ ON NBC TELEVISION EVERY SUNDAY 
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Simplicity IS THEIR STRONG POINT 


Elliott centrifugal blowers have surprisingly few parts 
for the work they do. The single-stage blower illustrated has a 


one-piece cast impeller, with no sharp corners or crevices to hold 


foreign matter which might cause unbalance or reduce efficiency. 
The major stationary parts are the casing, inlet connection, back- 
plate and base assembly, and bearing housing. All are heavy 
construction with sufficient rigidity to keep vibration to an abso- 
lute minimum. Objectionable noise is kept at a low level by inlet 
guide vanes which pre-rotate the air or gas before it enters the 
impeller. 

In addition to single-stage blowers of the type illustrated, 
Elliott also builds a complete line of multi-stage blowers. Drive 


can be electric motor or steam turbine, both Elliott-built. Where 





corrosive elements are encountered, essential parts can be made 
of suitable alloy materials 
For full details, consult your local Elliott representative or 


write Elliott Company, Jeannette, Pa. 


ELLIOTT Company 


CENTRIFUGAL BLOWER DIVISION 








Meet Our Authors 
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Charles A. Miller C. C. Hulbert J. A. Rippetoe Clarence C. Harvey 


Burk, Black and Test 
Appraise LPG as Fuel 


F. C. Burk, E. S. Black and L. J. 
Test, “Is LPG a Cheap Motor 
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Pure Oil Pair Would 


Lower Corrosion Costs 
C. C. Hulbert and J. A. Rippetoe, Jr., 
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CRANE 150-POUND STEEL GATE VALVES 


In every industry there’s one outstanding valve 
that bears the brunt of service. In petroleum, it’s 
the 150-pound cast steel wedge gate. As a pioneer 
in its development, Crane is proud to have helped 
set the high quality standards of modern steel 
valve design. 

Take Crane Exelloy—“X” trim—for example. 
In the early days of oil refining, many metals and 
metal combinations were tried for seating surfaces 
and found wanting. Crane Fxelloy, adopted more 
than 25 years ago, set a new record of usefulness 
and satisfaction. So remarkable was its perform- 
ance that this class of material (roughly designated 
as 112 to 13 per cent chrome) became the recog- 
nized staple valve trim in the petroleum industry. 
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And yet, Crane still manages to come up with 
“X”’ trim of superior quality. It’s done with bars 
and billets that meet the most rigid specifications, 
and with manufacturing techniques that develop 
the best characteristics of material for each com- 
ponent part. 

It’s you, the Thrifty Valve Buyer, who benefits 
from Crane Co.’s steady pioneering in better valve 
design. You get bigger value through longer-last- 
ing service and lower maintenance cost. And you 
get it in every Crane valve. 





Crane 150-Pound Cast Stee! Gate Valves 
are available in a complete range of sizes 
with screwed, flanged, or welding ends. 
Check your Crane Catalog—or ask your 
Crane Representative for full information. 


CRANE VALVES 


CRANE CO., General Offices: 836 8. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas 


VALVES + FITTINGS © PIPE © PLUMBING + HEATING 











...0r from any angle. It's McKee engineering and 
it will withstand the closest serutiny from any point 
of view—plant layout, piping arrangement, safety, 
efliciency, maintenance, operation, capital invest- 
ment. MeKee takes all of these factors, and many 


others, into consideration in the design and con- 


struction of your refinery project. This careful. 


thorough planning is another one of the reasons 
Vchee engineering means assured results. 


Seale Models like this. built from 
engineering drawings. allow you to 
study your complete plant from 
every angle. They aid us in checking 
engineering and purchasing, help 
speed up construction and are valu- 
able in training operating crews. The 
one shown here isa model of one of 
four alkylation units now in progress 
by MeKee at Toledo, Ohio, Wood 
River. Hlinois, Noreo, Louisiana and 


Pexas City, Texas. 





os 


if 
+ 





ome 


ENGINEERING, PURCHASING AND CONSTRUCTION FOR THE 
PETROLEUM REFINING AND IRON AND STEEL INDUSTRIES 





Arthur G. McKee & Company « Established 1905 


Headquarters: McKee Building, 2300 Chester Avenue, Cleveland 1, Ohio. 
Offices: New York e Tulsa, Oklahoma e Union, New Jersey e« Washington, D. C 
British representatives of Metals Division: Head, Wrightson & Company, Ltd 
Canada: Arthur G. McKee & Company of Canada, Ltd., 350 Bay St., Toronto 1, Ont. 
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Communications Symposium: A: 

wuuntants, like scientists and business 
men, must learn to speak and write i 
simple terms which can be understood 
by other specialists and the publi 
Little-used words, clumsy phrases, and 
above all. iwnorance of the basic rules 


of intercommunication frequently result 


Manufacturers and Jobbers 


of 


Scientific Instruments 


Manufacturers of 


Ac-Me and R. S. Specialties 


. FLAT BORE YEL-O-BAK THERMOMETERS 
. STREAMLINED HYDROMETERS 

- PULSAMETER 

PRESSURE HYDROMETER JARS 

VAPOR PRESSURE BOMB 

DIAMOND CORE DRILL 

. THERMO PLUMB BOB THERMOMETERS 
. THERMOSTAT TEMPERATURE CONTROLS 
HIGH PRESSURE CONSISTOMETER 
SMOKE METERS 


Ac-Me RECORDING GRAVITOMETER 
Ac-Me SPECIFIC GRAVITY GAS BALANCE 
Ac-Me PRESSURE VACUUM PUMP 
R. S. PORTABLE VACUUM PUMP 

. MERCURY CLEANER 

. MANOMETER 

. DEAD WEIGHT GAUGE 

. DEAD WEIGHT TESTER 

. ORIFICE WELL TESTER 

. MOISTURE TESTER 


Write for Bulletin No. 50 Complete Line of Scientific Laboratory Equipment 


\ mplete line f CENTRAL SCIENTIFIC SPI IAL TI 


-— Cen o—\ REFINERY SUPPLY COMPANY 


Le eeee 
—--—- 621 EAST FOURTH STREET @ TULSA 3,0KLAHOMA 


Cence .. . one dependable source of 2215 McKINNEY AVENUE ° HOUSTON 3, TEKAS 
supply fer everything yeu need in 
scientific instruments and leboretoery 


Slade alu. CENTRAL SCIENTIFIC COMPANY 
1700 IRVING PARK ROAD ¢ CHICAGO 13, ILLINOIS 
CHICAGO NEWARK BOSTON WASHINGTON DETROIT SAN FRANCISCO 
SANTA CLARA LOS ANGELES TORONTO MONTREAL VANCOUVER OTTAWA 
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“Cut down 
down-time 
with 
AIRETOOL" 





... keep your plant at the 
highest possible output the year 'round 
with AIRETOOL tube cleaners and tube 
expanders. Airctool equipment has been proved in 


the field years of close association with the petroleum 


industry have given Airetool engineers the know-how needed 
to produce the most efficient tube cleaners and tube expanders 


produced today 


“Here's why 
AIRETOOL Sees eiacais 
POWER SEAL 


: t fr t'' and cleaning heads con be loaded 
is ou on down as slow as 50 RPM without 
stalling 
BALANCED ROTOR bronsmits 


all the applied power to the cleaner 
head 


NEW FORM CUTTERS in 


a wide variety of tube cleaner heads 


SLIP FIT CONSTRUCTION 


of all powerful Airetool motors no 





Airetool motors 


no wasted effort 


AIRETOOL’'S tube control saves 
additional man and plant hours by making tube 
Even the most 


uniformily 


expansion 
rolling a fast, accurate operation 
inexperienced man can produce a 
tight tube bundle in half the time required by 
Down time is cut to a mini- 
mum when you use Airetool. For full informa 


tion write The Al Clo M L 


Co., 3168S. Center St., Spring- 
MANUFACTURING COMPANY 


previous methods 





field, Ohio 


There's an Airetool Tube Cleane 
SPRINGFIELD, OHIO and Tube Expander for Ever, 
Type of Tubular Construction 
Branch Oifices Mew York, Philadelphia, Chicago, Tulsa, Baton Rouge, Houston, Hudson Heights, (W | 
Representatives in principal cities i@ US A. Canada, Mexico, South America, England 
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UNITED STATES STEEL CORPORATION, PITTSBURGH ~ AMERICAN STEEL & WIRE DIVISION, CLEVELAND 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO - NATIONAL TUBE DIVISION, PITTSBURGH 
WAREHOUSE DISTRIBUTORS 


oe TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA.- UNITED STATES STEEL SUPPLY DIVISION 


ANOTHER GROUP of Stainless Steel valves 


o a" ’ 
used in the operation of this Gulf Coast 


SHEETS STRIP - PLATES BARS BILLETS 





PIPE TUBES - WIRE - SPECIAL SECTIONS 
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WOW... NEW, COMPLETE 


ELECTRONIC 


PROCESS C 


How to improve quality of control and reduce capital 
nvestment to obtain a given through-put are problem 

of vital importance in the proce industrie 

The American Electronic Process Control System 2 
new and complete electronic system answers both 
problems in every respect. It utilizes all the advantage 

and superiorities of electric transmission of measure- 
ment and operational signals. It is the most efficient 
means ever developed for measuring and controlling 
temperature, pressure, differential pressure, liquid 
level and flow. Every requirement for accuracy, de- 
pendability, flexibility, low maintenance and conven- 
ient servicing is fully satisfied, because the American 
Electronic Process Control System provides: 

% Virtually no lag in signal transmission. 

2. A degree of stability so high that narrower pro- 
portional bands can be used. 

3. A degree of sensitivity practically impossible to 
duplicate in any other type of actuation. 

4, Complete freedom from dirt, corrosion, leakage 
and freeze-ups. 

5. Standardization of control components that per- 
mits interchange at the control panel, regardless 
of the type of variable under control. 

6. Installation of all controllers right in the control 
house, any distance from the process area, be- 
cause of the dependability and accuracy of elec- 
trical signal transmission. 

Plug-in components in each instrument to sim- 
plify servicing. 

Adaptability that permits more than one input 
circuit to be fed into a controller for cascading 
purposes, without using an additional relay. 


THE MICROSEN BALANCE 


NTROL OYOTEM 


Flexibility that makes it practical to feed the out- 
put signal in series to any number of receivers, 
without impairing accuracy. 

10, Practically no investment in air compresso 
filters, pressure regulators, or dryers and thei 
maintenance. 

fi. Transducers for installation where a tie-in with 
pneumatic systems is required. 

12. Suitability for service with analog and digital 
computational and print-out equipment for sta- 
tistical and record purposes. 

13. Multipoint-potentiometer type recording of all 
variables for permanent records. 


Major instruments that make up the complete Ame: 

ican Electronic Process Control System are pictured 
here. All are made by Manning, Maxwell & Moore, In 

a company with more than a century of experience ir 
manufacturing precision instruments for all industry 
Whatever your process control problem, we welcome 
the opportunity to demonstrate how the American 
Electronic Process Control System can improve the 
quality of your control and reduce the size and cost 
of process equipment for a given through-put. You 
inquiry is invited. Write for Catalog No. 164. 


a compact, modified Kel- 


vin Galvanometer structure which operates on the 
force balance principle is the “nerve center” of 
American Electronic Instruments. It has a rectified 
oscillator output of .5 to 5 milliamperes which serves 


as the transmission signal. The transmission of pres- 
ure, differential pressure, temperature, liquid level 
or flow information is practically instantaneous 


The Microsen 
Balance, cover 
removed. 
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American Electronic 
Transmitter with 
Displacement Type 
Liquid Level Instrument 
American Electronic 
Differential Pressure 
Transmitter with 


Berton Col General Purpose Explosion Proof Vaper Proof 


Case Case Case 


AMERICAN ELECTRONIC TRANSMITTERS are made in types 
to transn temperature, pressure, differential pressure 
liquid level or tow measurements. Pressures are meas- 
ured by Bourdon tube or bellows elements; differential 
pressures by a Barton differential pressure cell; tempera- 
tures by standard thermocouples or thermostatic ele- 

low by a Barton differential pressure cell; liquid 

y a displacement type unit or a Barton cell. Gen- 
eral purpose ipo! -proof and explosion proof cases are 


available as required. Write for Catalog No. 400A. 


AMERICAN ELECTRONIC RECORDING CONTROL STATION, TYPE 

162. A combination of two instruments: (1) a vertical 

cale card chart recorder which records the value of the 

process variable; (2) an adjustable set point which deter- AMERICAN ELECTRONIC MANUAL POSITIONER, TYPE 153MP. 
mines the control point of the Controller. Calibration of A regulated source of direct current suitable for remote 
both instruments is indicated on a common scale. Motion loading of the electro-pneumatic valve positioner or the 
of the recording pen is in a straight line; chart speed is 4” electro-pneumatic transducer. It is designed for use with 
per hour (one card in 24 hours). The American Electronic the Type 163 Controller. Provision is made for switching 
Indicating Control Station, Type 161, is available for appli- between automatic and manual control without altering 
cations where the recording feature is not desired output current to the power device 


AMERICAN ELECTRO-PNEU- 
MATIC VALVE POSITIONER, 
TYPE 132C. Provides pre 
cision positioning of all 
standard pneumatically 
powered valves by an 
electric signal. May be 
used with either air-to 
open or air-to-close val ve 
A split range model is 
: available for sequential 
AMERICAN ELECTRONIC CONTROLLER, TYPE 163. Receives operation of 2 or 3 valve 
from the Recording or Indicating Control Station a voltage } from a single transmission 
which is the output actuating signal. The output current , 
thus automatically controls the manipulation of a procs 
variable by means of the electro-pneumatic valve posi 
tioner or an electro-pneumatic transducer. In addition to 
proportional actions, automatic reset is provided to elim- 
inate the effect that results from a procs load change 
also rate action to reduce the amplitude and duration of 
transient errors. When used with a manual positioning 
station, provision is made for “bumpless” transfer fron 
automatic to manual 


ircuit. As an example of 

peed of re ponse in a 

valve having a final vol 

ume of 65 cubic inches, the 

time required to reach full 

troke position is less than 
econd 
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Aprodutot MANNING, MAXWELL & MOORE, INC. steatroro, connecticur 
MAKERS OF AMERICAN INDUSTRIAL INSTRUMENTS HANCOCK VALVES. ‘ASHCROFT’ GAUGES ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES 
AIRCRAFT PRODUCTS. BUILDERS OF ‘SHAW-BOX’’ AND ‘LOAD LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES 
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Let MURRAY'S spec skill ond exper- 


iencexbe your guide the next time you 


_gavcify a steam turbine drive. 


See your Murray Representative or 
write for information 


MURRA 


IRON WORKS CO. 
Burlington, lowa 
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IN THE FUTURE 


American Institute of Electrical 
Engineers (Summer General 
Meeting), Chalfonte-Haddon Hall 
Atlantic City. 

Western Petroleum Refiners Associa- 
tion (Regional Meeting), Conrad 
Hilton Hotel, Chicago. 

Petroleum Equipment Suppliers 
Association ‘Annual Meeting), 
Broadmoor Hotel, Colorado 
Springs, Colo 

American Society for Testing 
Materials (Annual Meeting), 
Chalfonte-Haddon Hall, 

Atlantic City. 


Silver Bay Conference on Human Re- 
lations in Industry, Silver Bay, 
New York. 


American Chemical Society 
National Meeting 
Hotel, Chicago. 

American Institute of Chemical 
Engineers, Fairmont and Mark 
Hopkins Hotels, San Francisco. 

National Petroleum Association (5ist 
Annual Meeting), The Traymore, 
Atlantic City. 

Instrument Society of America (8th 
National Instrument Conference 
and Exhibit), Sherman and 
Morrison Hotels, Chicago 

Western Petroleum Refiners Associa- 
tion (Regional Meeting), Henning 
Hotel, Casper, Wyo 

American Society of Mechanical 
Engineers, Petroleum Division 
Annual Petroleum Mechanical 
Engineers Conference), Rice 
Hotel, Houston. 


y (124th 
, Conrad Hilton 


California Natural Gasoline Associa- 
tion (28th Annual Fall Meeting), 
Ambassador Hotel, Los Angeles. 

National Safety Council (Annual 
Congress), Conrad Hilton, 
Congress, Morrison, Sheraton, 
Chicago 

Western Petroleum Refiners Associa- 

‘tional Meeting), Garrett 
El Dorado, 

Natural G: ssoline Association of 
America (Redional Meeting), 
Blackstone Hotel, Tyler, Texas. 


27th 
. Sherman Hotel, 


American Oil Chemists’ Society 
Fall Meeting 
Chicago 

American Institute of Electrical 
Engineers Fall General Meeting), 
Muehlebach Hotel, Kansas City, 
Mo 

American Petroleum Institute 
Annual Meeting , Conrad Hilton 
Hotel and Palmer House, Chicago 

Natural Gasoline Association of 
America (Regional Meeting 
Herring Hotel, Amarillo, Texas. 

American Society of Chemical 
Engineers, Statler Hotel, 

New York 


sird 


American Institute of Chemical 
naineers Annual Meeting 
Jefferson Hotel, St. Louis 





WHEN YOU NEED 

| Desalting 

BE SURE YOU GET 
SERVICE 


Desalting, like any other refining process, should 
be designed, supervised and serviced by special- 
ized experts. Many years of chemical desalting 
experience have convinced the Tretolite Com- 
pany desalting engineers that complete service is 
necessary if efficient desalting is to be attained. 
Since the Tretolite Company pioneered chemical 
desalting, and since Tretolite currently is being 
used to desalt over a million and a half barrels of 
crude per day, we believe that these conclusions 
have a factual foundation. 

The attainment of efficiency in chemical desalting 
just begins with the preliminary tests, specification 
and sale of the treating chemical. The treating 
plant must be designed to give the most efficient 
flow, proper heating, correct contacting and 
necessary residence time. All these are factors 
of design — important factors with which Tretolite 
desalting engineers are fully conversant. 


At Tretolite, we believe that we can sell you the 
best desalting chemicals available; we will give 
you the best service. 


Tretrolite Desalting Service provides: 


Preliminary performance-prediction tests 


Plant design assistance, drawings and 
consultation 


Construction advice and supervision 
Technical assistance for the ‘‘start-up" 
Instruction of refinery personnel 


Continuing service and periodic inspections 


DON’T BE SATISFIED WITH LESS 
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TRETOLITE COMPANY 


Chemicals and Services for the 
Petroleum Industry 


SAINT LOUIS 19, MISSOURI + LOS ANGELES 22, CALIFORNIA 


DESALTING + DEHYDRATING + CORROSION INHIBITING + SCALE 


PREVENTING WATER DE-OILING PARAFFIN REMOVING 








Here’s More 


Information on Advertised Products 


SAVE TIME... 


By using the free and convenient Reader Service Postcards on opposite 
page. Circle on the card the identifying key number listed below for 
each advertisement in this issue on which additional data are desired. 


IT’S FAST, CONVENIENT, CERTAIN 


ee ee Se 








4 What's New in Manufacturers’ Literature | 





New Heat Exchanger Series 


Publication of a new catalog section 
covering its “Karbate” brand impervious 
graphite standard exchangers has been 
announced by National Carbon Com- 
pany, division of Union Carbide and 
Carbon Corporation. 

The catalog describes the Series 310A 
and Series 90A standard heat exchang- 
ers, which replace, respectively, the 
Series 240A and Series 70A. The new 
exchangers, which feature lower cost per 
unit area of heat transfer surface, have 
completely removable “Karbate” imper- 
vious graphite tube bundles with stain- 
less steel baffles, separate and remov- 
able “Karbate” impervious graphite fixed 
and floating end covers, interchangable 
single ehd multi-pass construction and 
other improvements. 

Included in the sa gyre Lage complete 
specifications of sizes, tube areas, oper- 
ating temperatures and weights, to- 
gether with enginering drawings show- 
ing dimensions, construction and re- 
placement parts. 

The manufacturers says that- the 
Series 310A and Series 90A “Karbate” 
heat exchangers possess all the recog- 
nized advantages of “Karbate” brand 
impervious graphite for corrosive serv- 
ice, including: chemical resistance to 
practically all corrosive fluids, resistance 
to severe thermal shock, high heat trans- 
fer rates and low maintenance costs. 


Circle No. 1 on Postcard 
Steel Plote Size Selector 


An improved steel plate size selector 
has been made available by Lukens Steel 
Company. Intended for the convenience 


USE THESE CARDS 
To Get 


COPIES OF CATALOGS 
And for 


Tahacleaalehacele 


™ NEW EQUIPMENT 
ADVERTISED PRODUCTS 


kel a= 


on 


EASY TO USE... FREE 

Circle on one of the cards at right 
the identifying numbers of each new 
equipmert and catalog item or adver- 
tised product on which you want more 
information. Print your name and ad- 
dress plainly. Tear out and moil card. 
That's all there is to it. No post- 
age is required if card is mailed in 
U.S.A. Your request will be forwarded 
promptly to the company concerned, 
and the reply will come direct to you. 


For copies of the catalogs and new equipment literature listed, use one of the 
convenient Reader Service Postcards on this page. Just circle the number on 
the card corresponding to the number of the item in which you are interested. 





of designers, engineers and others in- 
terested in steel fabrication, the steel 
selector is a durably-made plastic slide 
rule. It determines the ongest and 
widest steel plates obtainable in any 
desired thickness from Lukens facilities, 
Lukens sizes range from 24 to 195 inches 
in width or from 3/16 to 25 inches in 
thickness. 

The reverse side of the selector per- 
mits the calculation of weights of rec- 
tangular and circular steel plates. A 
table of decimal equivalents and weights 
is also included. 


Circle No. 2 om Postcard 


Ethylene Oxide Study 


Information on ethylene oxide and 
ethylene glycol by the new Shell Devel- 
opment & ompany process has been wn 
lished in a report by The Lummus 
pany. Organized in two sections, “the 
report deals first with manufacturing 
and marketing facts and statistics about 
ethylene oxide and ethylene glycol, Sec- 
tion two ‘presents information on the 
tested Shell process and includes sim- 
plified flow diagram, process description 
and a costs and utilities summary. 


Circle No, 3 on Postcard 
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What's New in Manufacturers’ Literature 





Company Data 

Witco Chemical Company has issued 
the sixth edition of its catalog giving 
complete information regarding its prod- 
ucts, plants and technical literature. 

Copies of the new catalog are avail- 
able upon request on company letter- 
head. 

Circle No. 4 on Postcard 


Industrial Controls 


Minneapolis - Honeywell 

y has made available a new 
booklet on industrial controls. Catalog 
8305 describes non-indicating electric, 
electronic and pneumatic controllers for 
temperature, pressure and humidity, and 
also pneumatic and electric valves, 
switches and relays. Specifications, di- 
mension drawings, application data and 


Regulator 


Use one of the free and convenient Reader Service Postcards on this 
page to request copies of the catalogs in which you are interested 





ordering information are included in the 
80-page booklet. 
Circle No. 5 om Postcard 


Electrical Wires 


“U. S. Electrical Wires and Cables for 
the Chemical and Petroleum Industries” 
is a new 76-page booklet published by 
the electrical and wire and cable depart- 
ment of United States Rubber Company. 

The booklet is divided into four main 
sections: insulation compounds; jacket 
compounds; constructions; and technical 
data. 
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A new 48-page catalog, No. 2413, en- 
titled “Blaw-Knox Autoclaves for Pres- 
sure-Temperature Reactions,” has been 
published by the Process Equipment 
departinent of Blaw-Knox Company. 
The autoclaves described are used ex- 
tensively for chemical reactions such as 
hydrogenation, ammonolysis, polymeri- 
zation, and organic synthesis. 

Many important industrial processes have 
been made possible “by utilizing high tem- 
peratures and pressures to shift chemi- 
cal equilibria in a favorable direction to 
speed | the reaction and to increase the 


Catalog 2413 explains the safety meas- 
ures taken by Blaw-Knox to insure safe 
operation of the autoclaves by pur- 
chasers. All longitudinal and circum- 
ferential butt welds are x-rayed. The 
entire autoclaves are stress relieved in 
an annealing furnace to relieve local 
stresses induced by the welding. As a 
final safety measure the completed vessel 
is subjected to a hydrostatic test of twice 
the design maximum. 

Various possible heating systems are 
discussed and their advantages pointed 
out. The catalog covers materials of 
construction, types of agitation, stuffing 
boxes and instrumentation. 


Circle No. 7 om Postcard 


Invisible Water Repellent 


Hydrocide S-X, a silicone water re- 
ooo: Pa is a new B® vo of L. Sonne- 

tn Sons, Inc. To test the product and 
to com 


pare it with other water repel- 
lents, the manufacturer brought in York 
Laboratories of Stamford, Conn. The 
results of the York tests are described 


ah a six-page brochure issued by Sonne- 


The booklet says that Hydrocide 
S-X imparts excellent water repellency 
to masonry and brick; that surfaces 
treated with it resist weathering and 
the destructive action of repeated freez- 
red and thawings; and that the product 

— Pras tendency of bricks to 
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Whats New 


Rotary Gear Pump 


\ new rotary gear pump ts announced 
Gear & Pump Company 
positive displacement ot 
“Hydrex” pump 


’ Sier-Batl 
Primarily for 
bricating liquids, the 
ill handle fluids and semi-fluids, 32 
SSU to 250,000 SSU. Capacities are 
500 gallons per minute; 300 psi tor 
itinuous duty, 500 psi for intermittent 
service. According to the manutacturer, 
ts simplified design makes possible higt 
«| ality at low 
The simplicity otf the 
licated by: only two castings are used 
for the body and the head; there are 
only two moving parts—the two rotors; 
» inner races are needed in the bear 
ngs as the shafts are hardened and 
vround at the bearings; only one stuffing 
box is used (under suction pressure) 


Circle No. 9 on Postcard 


cost 


Hydrex” is 


First Aid Burn Kits 


An Aerosol automatic spray 
mtaming Americaine, the 
killing burn treatment, is m included 
n Davis First Aid Burn Kits. The Davis 
Kmergency Equipment Company, In 
as also introduced a smaller kit for 
nstant first aid treatment to burns 

In addition to the spray dispenser, the 
standard kit « Americaine 
form of greaseless, water soluble 
intment. The Aerosol dispenser applies 
a quick Americaine to 


burned areas. The 


lispenser 


miracle pain 


large ontains 


im the 


gentle coat of 
kits 
of bandages and « 
heavy gage 
enamel andre 


also contain an 


assortment ompresses 
cases are ofl 
baked-on 


tractable hangers tor 


Circle No 10 mn Postcard 


Carrying 
steel witl 
wall mounting 


June, 1953 


Sectional Cascade Coolers 
“Karbate” Band 


in Equipment 





Impervious Graphite 
Sectional Cascade 
Coolers, Series pF loth 
are covered in a new 
catalog section pub 
lished by National 
Carbon Company, a 
livision of Unio 
Carbide and ¢ 
( orporation 


arb Dal 


The new design ot 
the “Karbate” is tully 
described and its ap 
plications outlined 
illustrated 
drawings 


standard 


The tl 
sizes are liumenstonal e1 
gineering Features commot 
to to all sizes are explained 


The catalog section also contains 
formation to aid im. the 
Karbate” impervious graphite 
coolers for the 


rosive liquids and gases, complete tables 


selection t 
sectional 
cascade cooling ot cor 
of dimensions and specifications, as well 
determining cooling 
heat 
require d 


as nomographs tor 
water requirements, over-all 
tet coefticients, and 


trans 
cooline 

surtace 
\ copy 


t Catalog Section S-6820 ts 


Cr le Vo 


Versatile Drum Handler 


A horizontal drum 
handling attachment 
interchangeable 
among its entire line 
of fork trucks is now 
being manufactured 
by Clark Equipment 
Company. The at 
tachment is 
automatic, 
justed to a variety 
ot drum sizes tor 
horizontal hitting and 
tiering. It can han 
dle drums ranging 
in over-all length 
trom 26 to 38 inches 

Drums can be 
handled either empty 
yr full, singly or in 
pairs They are pro 
jected ahead of the 
truck directly paral 
lel to the truck's 
movement. Drums 
may be tiered or untiered trom horizon 
tal nested positions unhampered by side 
or bottom arm projections 

Che unit consists of two parallel arms 


set 
easily ad- 


with self-actuating leve 
ward for horizontal drum 
struction 1s ot | 


rs projecting tor 
grasp. Con 
heavy steel plate 
The attachment 
mounting or dismounting. It 
pended from standard truck forks 


requires 1 tow 


vhich 


Circle No. 12 


Remote Level Gaging 


Che 


‘the revolutionary 


Shand & Jurs Vartoplex, 
levelopment u 


new 


mote gaging,’ is described in 
booklet Shand 
Company 

The bulletin points out the 
inagzement 1 


( ircle \ ; 


publishe | by 


advantages 


§ the instrument to 1 


A Gulf Publishing Company Publication 


available upon request 


This item supplements National Carbon 
Company, a Division of Union Carbide and 
Carbon Corporation, data on pages 758-759 
of The Refinery Catalog, 20th Edition 


11 on Postcard 


ire meserted mt e channel supports 


forming an integral part of the handles 
\ single turn-scre 
securely grips 
I rks by a simple 

Semi-automatic adjustment to various 
drum reat 
tinger-levers which are designed to slide 


lwes of the handler 


readily accessible 
the attachment to the 


turn of the hand 
sizes is accomplished by 


along the lows ‘ 
arms 
on Postcard 


accuracy, speed, economy and versa 
tility. The section aimed at management 
is followed by descriptions of the Vario 
components, control ar 


power requirements, 


plex systems 


rangements opera 
tional operational principles 
communication facility requirements, de 
pendability, and mechanical details 
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FORGED from solid, 
rectangular steel bars, de- 
signed and produced for 
dependable, long-life service 
under the severest piping 
conditions! 


HO}! 


A TYPE FOR EVERY USE! 
FOR ALL PRESSURES ! 
FOR ALL TEMPERATURES |! 





Standard & Double) 








to 2” 


Extra Heavy 
UNIONS 
Available with 
screwed or socket 
weld ends. 4000- 
Ib. sizes Vy" to 3”; 
Ls 6000-lb. sizes ae 








orifice 
UNIONS 


With screwed or 
socket weld ends 
4000-Ib. and 6000 
Ib. service 











(mate & FEMALE 
UNIONS 


With steel-to-steel, 
bronze-to-steel, stain 
steel-to-steel of 
4000-Tb 


less 
orthce seats 


— only 











Standard & Double \ 
Extra Heavy 
LUG NUT 
UNIONS 








Hammer-type for 
quick opening and 
quick closing. 


write for your free copy of 
CATALOG 11 


for complete information 


CATAWISSA VALVE AND 


FITTINGS COMPANY 
60 Mill St. - CATAWISSA, PA. 
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ul WA 
Fired Heaters 


For heating liquids and gases s 





For indirect heating using 


circulating medium 


The Struthers Wells fired heater is designed 
to give efficient and trouble-free operation 
in a wide range of services. 

Moderate rates of heat input, symmet- 
rical arrangement of tubes, and the liberal 
heat absorption surface provided, 
eliminate overheating of the equipment 
or the heated fluid. 

High thermal efficiencies are secured 





the convection section surface is pro- 


vided with heavy welded fins. 





Equipment is provided with all necessary acces- 
sory and control equipment if required; close 


temperature control may be secured. 





Phis equipment is being widely used in the chemical and petroleum 
industries for heating air, hydrocarbon gas and steam to high 
temperatures, for indirect heating utilizing Dowtherm, and for 
direct heating of absorption oil, asphalt and many other fluids 


Good deliveries are available in a wide range of standard sizes. 


Faptcat a ae 





STRUTHERS WELLS CORPORATION 


WARREN, PA. 
Plants at Warren, Pa. «+ Titusville, Pa. 


Offices in Principal Cities 





New Equipment... 


Quick Copier for Office Use 


The Veritax Printer is 
thachine tor the rapid products 
multiple pies of letter-size papers. [his 
kastman Kodak Company unit is said 
to be unique in that three or even 1 
copies, costing less than five cents eacl 
can be made from a single matrix sheet 
LT hese copies are the same size black 
on-white duplicates of the original ma 
terial and are immediately ready 
use 
With the new printer, one phot Xa 
copy Cal be obtamed in about 50 se 
onds, three copies in 60 seconds. The 
copies are long lasting, have good leg 
bility and can be referred to, written or 
mailed or filed as desired. Copies cat 
be produced in any office under or 
dinary illumination. The only service 
connection is a LIOV outlet 
. . . " . . Comes an ) ade oO Ws ically 
It’s the live-spring action and U-shape of the metal plies in any only Rey p hen ~y pn pom 
original through the 8% x Il-inch size, 


Ajax Spiralwound Gaskets that permits them to give and take with 
including book and magazine and other 


varying pipe line or boiler stresses, to seal joints tight at safe pages printed on both sides. Anyone cat 
bad : P operate the printer with only a few 

bolt loads and utilize the pressures they are sealing against to minutes instruction 
The Verifax Printer is designed es 
pecially tor office use. It is about the 


size of a typewriter and is made of tw 


There are types and sizes for all standard flanges and for man- tone high-strength plastic 
Circle No. 16 on Postcard 


keep them tight under all operating conditions. 


holes, handholes and tube caps for all makes of stationary and 


marine boilers, waterwalls, economizers, etc. Pressure Vessel Data 


The Spring, 1952, issue of ALCO 
Materials of construction include plated low carbon steel or Fosducts Goview” fas been ‘eoued 6; 
stainless, Canadian or blue African asbestos or chemically inert — ber "1 emer a Niet 
High Pressure Closure,” one of the 
feature articles in the booklet, describes 
in text and drawings the new pressure 
Sold universally through industrial distributors. Ask your supply tight closure recently developed by Al 
3 a) for pressures from 200 to 400 psi 
house or write— x 7 “Choosmg the Right Material for Yor 
lu Heat Exchanger,” another article, pré 
vides the design engineer with a simple 
set of rules, charts and tables to de 
termine rapidly the comparative effect 


UNITED | ‘smearons oF -rervow sone r> sor te on cost of the alloys generally used 
CHEMICAL PROCESS & ELECTRONIC INDUSTRIES ay Senos Soe 


STATES Over-All Comparison betwee 
CAMDEN 1 NEW JERSEY [Two Pressure Vessel Codes” outlines 
the major differences that exist betweer 
GASKET ae the ASME and API-ASME Codes for 
Representatives in Principal unhred pressure vessels for petroleum 
COMPANY Cities Throughout the World liquids and gases and makes recommer 
dations as to uniformity of practice 
the application of these rules for fabr 
cating, inspection and testing 
“Around the Petroleum World wit 


Aleo,” the fourth and last article, pre 


duPont Teflon. 





Petroleum Re finer 





CAN CUT YOUR TUBING COSTS 


It takes uniformly ductile tubing . . . easily workable 
. . to make these hairpin bends. Uniform wall thick- 

ness is important, too. And so are uniform diameter, 

uniform concentricity and uniform strength. 


You'll find all these features... and more... in Republic 
ELECTRUNITE Pressure Tubing. ELECTRUNITE Tubing 
has no hidden defects. It's made from flat-rolled steel 
that’s inspected on both sides before the tubing is formed. 
Result: tubing that’s free from scale, scabs and slivers 
. .. has a fine surface that helps resist corrosion . . . 
has no longitudinal thin spots. 


Whether you're interested in re-tubing ... or new 
equipment... it will pay you to specify ELECTRUNITE 
PRODUCED TO Pressure Tubes. Available in both carbon and various 
ASTM SPECIFICATIONS stainless analyses. Write for booklet CEC-53 for 
CARBON complete information. 
A-178 
A-214 STEEL AND TUBES DIVISION 
STAINLESS REPUBLIC STEEL CORPORATION 
A-249 220 EAST I31st STREET . CLEVELAND 8, OHIO 


A-269 
A-312 











[REPUBLIC | 


ELECTRUNITE 





ELECTRUNITE—THE ORIGINAL ELECTRIC WELDED BOILER TUBE 


June, 1953—A Gulf Publishing Company Publication 165 














Low cost 
CHEMICAL 
METHOD 


FOR 
CONTROLLING 
FOAM 


AND 
BOILER WATER 
CARRYOVER 
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BEFORE AFTER 


leboratory demonstration shows 
foaming of highly alkaline solution 


Same solution after addition of 
12 ppm of Bird-Archer Concentrol 
antifoam 


LABORATORY PROOF 


in gloss test cylinder 


@ Tests and plant operating records in all parts of the country have established 
the effectiveness and economy of Concentrol chemical treatment to combat wet 
steam problems. Where boiler water carryover is caused by foaming due to 
high alkalinity and high proportion of dissolved solids in the water, Concentrol 
is essentiaily a surface active agent that causes breakdown of bubble film, 
preventing foam formation 

Concentrol is supplied in liquid, powder or briquette form—can be fed either 
continuously or in slugs to boilers. Formulations of Concentrol can include 
organic sludge conditioning agents and other water treatment chemicals for 


boiler treatment as well as antifoam. Concentrol eliminates the need for costly 


pre-treatment of water an 1! high blow-down rate. It is fast acting and resistant to 


hydrolysis or breakdown under normal boiler temperatures and pressures 
A Bird-Archer 8 Point Service Engineer is as near as your phone. For friendly 
counsel call him or write directly to Bird-Archer outlining the details of your 


bouler operations 
Engineering plus Chemistry equal Bird-Archer Service 


<“* BIRD-ARCHER 
wc’ WATER TREATMENT 


THE BIRD-ARCHER COMPANY, 4337 NORTH AMERICAN ST., PHILADELPHIA 40, PA. 


NEW YORK «+ CHICAGO 
IN CANADA: The Bird-Archer Co., Limited, Cobourg, Ontarie 
IN MEXICO: Calderas y Accesories, S. A., Amsterdam 291, Mexico, D. F. 
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ts ten major refineries in all parts 
vorld 
heat exchanwers and pressure 


installed and operating 
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Centrifugal Pumps 


Model B, a line of small cloas« 


itor-driven centrifugal pumps, ts de 
scribed in anew bulletin issued by Carver 


pliprle 


Pump Company. These pumps are mad 
tw : s l-inel and’ «l'4-imech dis 
vill pump up to 70 gallons 
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Preventing corrosion was of prime importance in de 
signing and constructing four Hortonspheroids at the 
Gulf Oil Corporation's Refinery, Port Arthur, Texas. 


Gulf reports “To combat corrosion while maintaining 


constantly the 50° F. temperature required for the 
butane stored in these spheriods, we chose to insulate 
them with FOAMGLAS because its sealed glass cells 
insure that it will stay dry.” 

You, too, will find FOAMGLAS ideal for your insu- 
lating requirements. Consider its other outstanding 
benefits so important in petroleum refining . . . fire 
and acid proof... will not rot. . . high compressive 
strength. Use the coupon now to discover how vou 


can use FOAMGLAS to meet your insulating needs. 


PITTSBURGH CORNING CORPORATION 


One Goteway Center * Pittsburgh 22, Pa 


Installation: Surface sandblasted and bonded with zinc chromote, 
then spray coated with Ye" of fibrated asphalt cut-back. Standard 
2” x 12” x 18” blocks of FOAMGLAS impaled on Nelson welding 
pins, secured with speed clips, pointed and coated with fibrated 
asphalt cut-back. Entire outer surface covered with aluminum point 


os weathering agent. 


Insulation Contractor: Thermal Products Company, Houston, Texas. 





Pittsburgh Corning Corp., Dept. Z-63 
One Gateway Center - Pittsburgh 22, Pa. 


Please send me free sample and booklets on 


use of FOAMGLAS for: 
C) Steam Lines 
[) Refrigeration Lines 
C) Equipment 


C) Send engineer to discuss specific problem 





C) Advise nearest source of supply 


Nome 


Compony 


Title 








New Equipment... 


DEAN BROTHERS PUMPS /NC. ie ae | 


Type R2R Centrifugal Process Pumps computer. The probe is designed for 

é permanent installation in a pipe line or 
tractionating tower. With the computer 
connected to a recorder, a contimuous 
curve of viscosity 1s produced 


Cir le \ ) 20) a" Postcard 


_ 


No. 01580 8B 


DISASSEMBLY: The Type R2R process OPERATING RANGE: Type 2h Hea Permanent Type Filter 


pumps can be disassembled without dis juty process pumps are available in \ 
connecting the suction and discharge pip eighteen different sizes, enabling our engi 
ing. By first removing the spacer from the neers to furnish units specially designed 
spacer type coupling, and unbolting the and constructed for the particular work w cartridges has been developed by Per 
casing from the cradle the entire cradle to be performed manent Filter ¢ orporation Designed to 
and complete rotating element can be re (Capacities if 2900 Gallons per minute ’ lid . TT ] i P . _ i 
moved without disturbing the suction and Heads: tp to 400°. Speeds: 9090 RPM to hiter solids trom a iquids OF gases an 
lischarge piping 4000 RPM to strip water trom various liquids, the 


Type RIR Process Pump 


new permanent type all-metal hiter 


ich needs no replacement of packs 


unit is based on an “entirely new prin 
BUILDERS OF OUTSTANDING PUMPS ciple.’ 

SINCE 1869 The “Filterall” element in all of its 
various shapes and sizes its molded of 
CENTRIFUGAL and RECIPROCATING PUMPS sized, spherical shaped metal particles 
sintered under atomopherically con 
trolled conditions. The result is a porous 
metal, the degree of porosity being 
lependent m the size of the spherical 
particles 
Horizontal, Single Style, Double Acc 


Acting. Piston Type, Close Clear i ' P 
ance Pump. Designed to handle erall has already proved itself to be an 


volatile liquids nvaluable asset to industry. Every Fil 
terall element can be completely reju 
venated by periodical cleaning, whicl 


ording to the manufacturer, Fil 


4040" 
Close Coupled Centrifugal Pump 


is done by simply washing it in gaso 
line, kerosine or industrial cleaning sol 
vents 

3833 When used for filtration t lubricat 
g oils, Filterall does not remove any 
4943 AA Horizontal, Duplex, Double Acting i. “a 


Side Pot, Piston Type, Oj! Batt 
Pedestal Mounted Centrifugal , - F Ba 


Pump 


-_ rcle No. 21 on Postcard 


ve detergents or additives. It re 


‘ower Pump ! s only abrasive and harmful sludge 


Type LS Engines 
3556 \ new general bulletin just released 
4728 ) The Cooper-Bessemer Corporation 


Double Pedestal Bearing Centrif Lourable Lhuplex Packed Piston Pat provides complete data and specications 
ugal Pump tern Steam Pump, Side Pot Type t Cooper-Bessemer 4-cycle Iyvpe LS 
ngimes of 15%-inch bore and 22-inch 


stroke. The engines are operated by gas, 
ESTABLISHED (869 gas-diesel and diesel, atmospheric of 


. & 
DEAN BROTHERS PUMPS /NC. ( ¥ SprenarEns, and are cated toeme SERS 


»> 


/NOIANAPOL/S /NO. Circle No 


J27 W Tenrw Sr 


mn P She ard 


Branch Offices: NEW YORK, N. Y., HOUSTON, TEXAS Weld Flux Scaling Hammers 


Three new Thor air-operated weld flux 
scaling hammers have been announced 
by Thor Power Tool Company The 


Representatives in Principal Cities 











Petroleum Refiner ‘al 





24 REFINERS 
INCREASE DAILY 
THROUGHPUT 
WITH PETRECO 
DESALTING 


In one refinery after another, Petreco desalting has promoted opera- 
tional savings. The resulting fast “pay outs” have rendered the cost of 
the desalting installation virtually incidental. These fast pay outs result 
from one basic factor -Petreco desalting enables the refinery to run 
more crude. 


The table below shows typical results of Petreco desalting in twenty- 
four refineries recently surveyed. These refineries charge a wide variety 
of crudes. Note the barrels of crude run per day — before, and after, 
desalting. Note the number of days on stream — before, and after, desalt- 
ing. Note the percent increase in throughput. Why not have these 
benefits in your refinery? They easily pay for the cost of desalting, and 
result in substantially more profitable operations. 





BBLS. PER CAL. DAY 


TYPE OF CRUDE 





BEFORE 
DESALTING 


AFTER 
DESALTING 


% 
INCREASE 


NO. OF DAYS ON STREAM 





BEFORE 
DESALTING 


AFTER 
DESALTING 





eovn@wuwes wh — 


OKLA. ASPHALT 
TALCO, WINNSBORO 
STEPHENS, ARK. 
SO. LA. SWEET 

NO. TEXAS SWEET 
KANSAS SWEET 
MICHIGAN LIGHT 
MIXED CRUDES 

NO. TEXAS-OKLA. 
GULF COAST 

WEST TEXAS, SOUR 
OKLAHOMA, SOUR 
SHULER, ARK. 

NEW MEXICO, SOUR 
WEST TEXAS, SOUR 
MICHIGAN 
HASTINGS, SO. TEXAS 
NO. TEXAS, OKLA. 
MID CONTINENT 
RANGER, NO. TEXAS 
WEST BRANCH, MICH. 
MICHIGAN 

SANTA MARIA 


950 
10,500 
1,200 


100.0 
33.0 
66.6 
18.2 
11.5 
13.7 
33.3 
30.8 
25.0 
16.7 
25.5 
45.0 
14.0 
59.0 

150.0 
25.0 
32.4 
23.5 
11.2 
33.3 

100.0 
54.5 
22.7 





15 


WEST TEXAS, SOUR 485 























The only “cheap” feature of Petreco 
Petrolite Corporation 
PETRECO DIVISION 


3202 So. Wayside Drive, Houston |, Texas 
1390 E. Burnett St., Long Beach 6. California 


desalting is the cost. Equipment, engi- 
neering and service are the best ob- 
tainable — that's why Petreco desalting 


is cheapest in the long run. Get com- 





plete information today. Write or call 


PETRE<O 


ELECTRIC PETROLEUM PROCESSING 


CRUDE OILS: REMOVAL OF SALTS, SOLIDS, OTHER IMPURITIES; DEHYDRATING 
DISTILLATES: ACID TREATING; CAUSTIC TREATING; DOCTOR TREATING 
FUEL OILS: DESAPONIFICATION, ASH REMOVAL 


ompany Publication 





| = \ 


DURASPUN 


lnableiabhe-¥ 


ou're looking at a polished section cut from a Dura- 
spun Centrifugal Casting...a casting with 12-14% 
chromium. It tells better than words of the high quality 
of Duraspun Centrifugal Castings. 


You get a fine, dense, uniform grain structure. Possible 
air pockets and blow holes are eliminated. Tensile 
strength is higher than with static castings. 


Order Duraspun if you need pipe or tubing. Sizes run up 
to 15 feet in length; up to 32 inches OD; and down to “a 
inch wall thickness. Odd shaped pieces can be produced 
providing a circular hole passes uniformly down the 
center. These, of course, require specially designed 
casting forms. 


if, before ordering or asking us to quote, you would 
like to know more about our work and facilities, send 
for our Catalog 3150. 


| 


New Equipment... 


three models teatu! a sta 
veight, streamlined design 
Only 7% inches long and eighing 
214 pounds, the new air hammers deliver 
the req ured 
emoving flu and splatter after weld 
especially handy tor 
| rhe hand 
a factor.” Exhaust at 
holes im the tront ot 
1 4] 


ward = the york removes 


speed and power tor re 


peratior 


scale to mamtam surtace 
cations of the new air ham 

paint scraping, rust re 
casting 


chiseling, small 


and mold cleaning 


»3 on Postcard 


High Pressure Hose 
\ special tvpe of flexible. } pressure 


| ‘ 
dustrial | Ss s bem pl xluced by the 
Republic Rubber Di 
vision of Lee Rubber 
& Tire Corporation 
Called Wiretex hose 
it is made with a 
mandrel ¢ 
prem tubs n 
up to and including 
OO teet 
The tube Ss ret 
forced with a_ sp 
cially selected textile 
Carcass wl ich 1s con 
tinuously braided 
around the tube in 
rubber 
premnat d plic s, oT 
vith alternating plies 
of braide d 
ind braided plies or 
ire, or with mul 
tiple braids of stand 
ard oor extra heavy 


multiple 


mit 


fabrics 


vire only 


The hose carcasses 
ire encased in either 
ibrasion resistant 
thick rubber covers 
or covers made by 
braided textiles 


Le | a P ste ard 


Controlling Packages 


lwo new Autronic packages built 
components i« all 
Swartwout Autronic Control 


Swart 


iround basi 
electronic 
System are announced by The 
yout Company 

Che recording package is composed ot 
the Type P2T pressure primary element 
transmitter, Type A2R recorder and a 
constant voltage transtormer. The con 
trolling and recording package includes 
these ttems and has a Type A3C con 
troller with proportional band and auto 
matic reset, M2C manual control and 
P2R power relay 

Continuously adjustable 
spans of the equipment are: 0-40 to 
0-200 psi; 0-200 to 0-1000 psi; and 0-1000 
to 0-5000 psi. The ranges are adjustable 
to a 50 percent zero suppression of the 


ranges and 


actual span setting 

The manufacturer claims several ad 
vantages over conventional pneumatic or 
electro-mechanical systems 


Circle No. 25 on Postcard 
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PRECISION BUILT PUMPS 


The requirements for your specific service having been made 
known by your engineering specifications you will look carefully 
into the benefits offered by the various bidders. After looking, it’s 
dollars to doughnuts your requisition will specify “Pumps by Pacific” 
because of the greater benefits of Pacific’s double assurance. 


Le Pacific’s design, workmanship and materials will fit the 


requirements of your specific service. 


‘ Assurance m that Pacific’s dependable fast service will fit your needs. 


Whether shipped by Air... Rail or Motor Freight. ™" 
ui il i] H Wn an 
ae 


Pacific Pumps 
and parts 
wll be on the 
job carly 


y Order recieved 
November 2 for 
2 chrome steel 
impellers with 
heat-treated and 
hardened wearing 
rings — Ports 


shipped November 6 





PACIFIC 


Order received 10:30 o.m. Wednesday for K t3On, Sz hile : men th 
HUNTINGTON PARK, CALIFORNIA 


a Pacific multi-stage rotor — Rotor a 
shipped 8 a.m. Friday, 46'2 hours loter p U M ps Export Office : Chanin Bidg., 122 E. 42nd St., New York 


Offices in All Principal Cities 


Inne, 1953—A Gulf Publishing Company Publication 171 








New Equipment Literature 


Copies may be obtained easily and without cost by using Reader Service Postcard. Just circle on the 
card the identifying key number of each item in which you are interested. Postcards are opposite page 160. 


AIR PREHEATERS Details. The Air Prebeater 
Corp. See page 99 
Circle Al on postcard 

IUBE CLEANERS AND EXPANDERS 
tion. The Airetool Manufacturing Co 
i” 
Cirele A2 on postcard 

STEEL FLOOR PLATE. Booklet AL-19 
Wood Steel Co. See | on 188 
Circle AJ on postear 

PUMPING UNITS Bulletin 52B7775. Allis-Chal 
mers Manufacturing Co. See pages 26-27 
Circle AF on postcard 

WATER CONDITIONING 
Chalmers Manufacturing Co 
Circle AS on posteard 


CORROSION ENGINEERING SERVICE Ia 
formation. Alloy Steel Products Co. See page 4 
Circle 6A on postcard 

REMOVAL AND PREVENTION OF BOILER 
SCALE = Information American Sand-Banum 
Co. See page 195 
Circe AY on postcard 

CATALYTIC REFORMING 
Refining Co. See pages 4.45 
Circle AlO on postcard 

INSULATING MATERIALS  Iaformation 
win-Hill Co. See page 224 
Circle B4 on postcard 

SWING, JOINTS Catalog No. #0). Barco 
facturing Co. See page 180 
Cirele BS on postcard 

PACKAGED COMPRESSOR PLANTS 
tion. The J. B. Beaird Co. See Insert 
Circle B6 on postcard 


WATER TREATMENT 
The Bird-Archer Co 
Circle BA on postcard 

AIR-OPERATED CONTRO 
A120. The Bristol Co. See 
Cirele C3 on postcard 

OOLLECTION AND RECOVERY OF INDUS 
TRIAL DUSTS Booklet. Buell Engineering Co 
See page 209 
Circle C5 on postcard 

PULSATION SNUBBERS.-Field Report 
Manning Co. See page 16 
Circle C6 on postcard 

UNIONS 
Coe. See 
( le C7 


SCRUBBER 
Bulletin 
Circle C8 

CHECK VALVES 
man Valve Manufacturing Co 
Circle C9 on postcard 

REFINERY PUMPS. Bulletin. De 
Turbine Co. See page 10 
Ciurele B2 on poctcard 

SCALE AND SLUDGE REMOVAI 
Dowell Inc. See page 81 
Circle BS on poctcard 

CENTRIFUGAL CASTINGS~ Catalog 
Duraloy Company. See page 170 
Circle B7 on postcard 

(UM INHIBITING Booklets 
Products, Inc. See page 61 
Circle RY on postcard 

IUBE CLEANERS~ Bulletin Y-29 
pany. See I Cover 
Circle B10 on postcard 

CENTRIFUGAL BLOWERS 
pany. See page 147 
Circle Fl on postcard 

SAPETY-RELIEF VALVES Catalog and Manual 
1B. Farris Engineering Corp. See page 231 
Circle F2 on postcard 

ELECTRIC TEMPERATURE CONTROL AND 
DETECTION DEVICES Bulletin MC-114. Fen 
Wal Inc. See page % 

Cirele FI om postcard 

EXPANSION JOINTS. -Bulletia 
See page WV 
Circle FS om postcard 


Informa 
See page 


Alan 


Bulletio %3. Alb 
See page 29 


Bulletin. Atlant 


Bald 
Manu 


Informa 


$2.35 


Information 


PROCESS 
See page 166 
SYSTEM Bulletin 


page 7 


Burges» 


Catalog 11. Catawisa Valve & Fitting 
page 162 


a postcard 
PURIFIERS AND 
Centritix Corp. See 
n postcard 
Catalog No. W. The Chap 
See page 


RECEIVERS 


page | 


Laval Steam 
Information 

1h). The 
Eastman Chemical 
Elliott 


Com 


Details. Elhott Com 


Flexonics ( orp 


172 


BLANKEI Forty 
Eight Insulations, Inc 


Circle FB on postcard 


ELECTRIC POTENTIOMETER- Bulletin 427-! 
The Foxboro Company. See page I! 
Circle FIO on postcar 


CONCRETE CONSTRUCTION 
ite Conerete and Construction Co 
Circle G6 on postcard 

Bulletin 


COOLING TOWER FANS 
zell Propeller Fan Co. See page 232 
Circle G7 on postcard 


CHEMICAL INHIBITOR 
Powder Co. See page 189 
Circle G8 on postcard 


THERMAL INSULATION SPECIFICATIONS 
Manual No. IN-128A. Johns-Manville Corp. See 
page 205 


Circle H2 


ASBESTOS-CEMENT 
Keasbey & Mattison Co 
Circle H3 on postcard 


GASOLINE ANTIOXIDANT 
pers Company. See page 216 
Circle H7 on postcard 


VINYL PIPE AND FITTINGS— Brochure. Kraloy 
Plastic Pipe Co., Inc. See page 14 
Circle H8 on postcard 


CONSOLE INDICATOR 
rup Co. See page 9 
Circle Jl on postcard 

FILTERS Bulletin FO-52 
page 214 
Cirele J2 on postcard 


HYDRODESULFURIZATION 
port. The Lummus Co. See 
Circle ]4 on postcard 


ELECTRONIC PROCESS CONTROL SYSTEM 
Catalog No. 164. Manning, Maxwell & Moore 
Inc. See pages 156-157 
Cirele J5 on postcard 


VALVES AND COUPLINGS 
McDonald Mig. Co. See IV 
Circle J7 on postcard 


METAL GOODS 
See page 2) 
Cirele J9 on postcard 

INFRA-RED GAS AND LIQUID ANALYZER 
Bulletin Mine Safety Appliances Co See 


page 48 
Circle J10 


AROMATIC 
Builetin No 
See page 213 
Cirele Kl on postcard 

CONTROL VALVES— Bulletin 700-2. Minneapol: 
Honeywell Regulator Co. See page 23 
Cirele K2 on postcard 


MIXERS 
page 65 
Circle K3 on postcard 


HEAT INSULATION MATERIAI 
Mundet Cork Corp. See page 214 
Circle K4 on postcard 


STEAM TURBINES—-Information 
Works Co. See page 158 
Cirele KS on postcard 

FUEL OIL-GAS BURNERS——Informationa Na 
tional Airoil Burner Co. See page 220 
Circle KO on postcard 

FLOW CONTROL REGULATORS Literature 
Natural Gas Equipment, Inc. See page 175 
Cirele K8 on postcard 

FILTERS~-Information. Niagara 
American Machine and Metals, In 
Circe K9 on postcard 

STEAM TRAPS Catalog 731. W. H 
& Co. See page 5 
Circle K10 on postcard 

MAINTENANCE CLEANING—Booklet 
Oakite Products, Inc. See page 215 
Circle L3 on postcard 


INSULATION— Bulletin 511 
See page 221 


Bulleuns. Gun 


See page 


1903. Hart 


Hercule 


Bulletin 189 


on postcard 


SHEETS Iaformat 
See page 64 


Information. Kop- 


Folder. Leeds & North 


Warner 


Lewis Co. See 


PROCESS~— Re 


page 22 


Informatio 
Cover 


Literature. Metal Goods Corp 


on postcard 


HYDROCARBON 
DD-1. Mine Safety 


DETECTOR 


Appliances Co 


Catalogs. Mixing Equipment Co. See 


Information 


Murray 


Filter Division 
See page 89 


Nicholson 


F629 


Tube Co 


PUBING— Bulletin. Pacitix 
Circle LB on postcard 
STEEL WELDING WIRE Literature and Prices 
Page Steel & Wire Division. American Chain & 
Cable Co. See page 223 
Circle L7 on postcard 
DIAL THERMOMETERS 
Thermometers, Inc. See 
Circle LB on postcard 


GREASE KETTLES 
Foundry & Machine Co 
Circle LY on postcard 

PUMPS 

Food Machinery 


See page 15 


Bulletin 51-129. Palmer 
page ; 


Information. The Patterson 


See page 22 


Information. Peerless Pump 
& Chemical Corp. See 


PROCESS 
Division 
page % 
Circle L10 on postcard 

REFINING PROCESSES 

Phillips Petroleum Co 

Ml on postcard 

DESALTING EQUIPMENT 
lite Corp. See page 169 
Circle M3 on postcard 

FOAMGLAS— Literature 
See page 167 
Cirele M4 on postcard 

HEATING AND COOLING PROCESS COILS 
Bulletin P78. Platecoil Division. Kold-Hold Man 
ulacturing Co. See page 218 
Circle M5 on postcard 

PROCESSING AND HEAT TREATING EQUIP 
MENT—Catalog 52. The Pressed Steel Co. See 
page #) 

Circle M7 on postcard 

AIR FOAM EQUIPMENT-~--Information 
Manufacturing Co. See page 182 
Circle M8 on postcard 

CONCRETE PIPE STANCHIONS 
The George Rackle & Sons Co 
Circle M9 on postcard 


(ATE VALVES 
Division American 
page 225 
Circle M10 on postcard 

SCIENTIFIC LABORATORY EQUIPMENT 
Bulletin No, WO. Refinery Supply Co. See page 
152 
Cirele N2 on postcard 

PRESSURE TUBING Booklet 
Steel Corp. See page 165 
Circle N4 on postcard 

CONDENSER TUBES AND 
Revere Copper and Brass Inc 
Circle N5 on postcard 

DIAL THERMOMETERS 
Manufacturing Co. See 
Circle N7 on postcard 

VALVES— Cataloe Rockwell 
See pages W)-41 
Circle N&@ on postcard 

BALL VALVES~— Folder V-4 
Co. See page 95 
Circle N9 on postcard 

REFRACTORY MATERIALS 
sky and King. See page 213 
Circle P2 on postcard 

GAS SCRUBBERS Bulletin 
Schutte and Koerting Co 
Circle P3 on postcard 

HEAT EXCHANGER TUBES 
Manufacturing Co. See page 4 
Circle P4 on postcard 

PRIMERS-——Brochure A-769 
Co. See page 208 
Circle PS on postcard 

PUMP VALVES 
Co. See page 219 
Circle P6 on postcard 


laformation. Perco Di 
See page 199 


\ isnorn 
Circle 


Information. Petro 


Pittsburch Corning Corp 


Pyrene 


Literature 
See page 213 


Literature. Reading-Pratt & Cady 
Chain & Cable Co. See 


CEC-%5. Republi 


PLATES Booklet 
See page 145 


Information. Rochester 


page 2 


Manufacturing Co 
Rockwood Sprinkler 


Details. Schapan 


4-RA 


Supplement 
See pace 


Booklet.  Scovill 
The Sherwin-Williams 
Pump Valve 


Catalog. Sims 


More Listings on Page 175 


Petroleum Xe finer 





Tubing Problems? - 


Put our “experience file” to work on them 


@ Our “experience file” is made up of case histories dealing with practically every 
condition or combination of conditions that might cause premature pipe or tubing 
failure. These case histories are the result of 60 years of working on tubing problems 
that may be new to you today, but that we've faced in the past and solved 
The fruits of these years of research are yours for the asking National Tube is 
able to offer you seamless tubing, condenser tubes, heat exchanger tubes, and 
refinery piping in a selected group of 24 different analyses. Each of these 24 different 
analyses has been performance-proved to meet the specific requirements of corrosion 
and oxidation for which it is recommended. Other chemical compositions are also 
available in tubular products and a wide variety of high temperature problems are 
under study. 
Check over the list of analyses shown here. Then, before you decide on new piping 
or tubing, consult with our engineers. Make certain that you get the exact analysis 
that Ww ill best insure top ethciency and the most economi- 
cal performance. 

National Tube Division is your headquarters for up- 
to-the-minute steel tubing information. Write us any- 
time. Address: National Tube Division, United States 
Steel Corporation, 525 William Penn Place, Pittsburgh 


30, Pennsylvania. 


Here are our 24 different steel tubing analyses: 


Carbon 2% Cr, 1 Mo 7 Cr, % Mo 27 Cr 
Carbon, 2 Mo 2% Cr, Ya Mo, % Si 8 Cr, 4% Mo 18-8 

% Cr, Yr Mo 3 Cr, 1 Mo 8 Cr, 1 Mo 18-8 Ti 
1 Cr, % Mo 5 Cr, Ya Mo 9 Cr, 1 Mo 18-8 Cb 
1% Cr, % Mo 5 Cr, % Mo, 1% Si 12 Cr, Al 18-8 Mo 
2 Cr, % Mo 5 Cr, 4 Mo, Ti 17 Cr 25-20 


All National Seamless Tubes are 
pierced from a solid billet of 


NATIONAL TUBE DIVISION, UNITED STATES STEEL CORPORATION, PITTSBURGH, PA. high-quality steel. This is the one 
. y manufacturing method that re- 
(Tubing Speciaities ) moves all doubt concerning uni- 


COLUMBIA-GENEVA STEEL DIVISION, SAW FRANCISCO, PACIFIC COAST DISTRIBUTORS form wall strength. 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


U-S°S NATIONAL SEAMLESS PIPE AND TUBES 


~~. 3. fae ' @ ae F . ts: oe 














When you use a power drive which is an assembly 
of motors, pulleys and belts, chains and sprockets, gearing, 
speed reducers, etc., you waste time and money in purchasing, handling 
and assembling these various units into the final drive. 

Master power drives designed as complete units with component 
parts matching size for size and rating for rating offer you considerable 
saving in space and money... es- 
pecially in the larger sized units. 

So don't put up with ‘‘make-shift'’ assemblies when you can select 
from Master's broad line, standard units which easily combine to give 
you the RIGHT horsepower, the RIGHT shaft speed, the RIGHT features 
in one compact unit that you can use RIGHT where you want it. 

Use the RIGHT power drive to increase saleability of your motor 
driven products . . . improve the economy, safety, and productivity of 


your plant equipment. That's the horsesense way to use horsepower. 


THE MASTER ELECTRIC COMPANY © DAYTON 1, OHIO. 





ELECTRIC MOTORS 


1/8 TO 400 HORSEPOWER 











Equipment Literature 


yess Gives you 


" postcard 


URBINES— Bulletins No. S-116 and 8-146. The 


Terry Steam Turbine Co. See page 2 
( e Q3 n postcard 


PIPE CLAMP ADAPTER Bulletin 22-100X 


Thermo Electric Co. See page 204 
ee FLOW CONTROL 
RADIOACTIVITY AND THE PETROLEUM IN 
DUSTRY Brochure. Tracerlah Inc. See page 
”) 


7 


ree: 1 a a roped 1S Information. United cuTs PRESSURE : « . or 
aeitane FLUCTUATION CHANGES yy 
( ALCIUM-ALUMINATE CEMENT Informa 


on. Universal Atlas Cement Co. See page 33 IN HALF 


¢ R4 on postcard 


SAME 
UBE EXPANDING MACHINE~ Bulletin TX-50 
Vernon Tool Co. See page 215 ; PRESSURE 


Clade 08 om Seca THE THOMAS CHANGE 


PROCESS VALVES—Bulletin 698. W-K-M Com 


pany. See page 194 MAGNA HERE... 
( eR n postcard ap 
- 
VALVES AND PIPE FITTINGS — latormation g 
os 


Walworth Company. See page 2 


( ¢ RY on postcard * 
\CID PUMPS~ Bulletin E-7000. A. R. Wilfley & 
Son Inc. See paee 41 


( s nf avd 


STEAM TURBINES Bulletin 1966 PATENT APPLIED FOR® \ 
‘ 


See page IZ 


Clete 30 am betteerd 


A NEW 


\ 
\ 
(AS-ENGINE COMPRESSORS Bulletin L-6% \ 
BIB. Worthington Corp. See page 1% 
Civele $3 on posteard DEVELOPMENT . 
STEAM TRAPS~ Bulletin T-174). Yarnall-Waring OF DESIGN 1 
Co. See Il Cover ’ 
' \ 
\ 
\ 
‘ 


: — AVAILABLE 


EXPANSION JOINTS AND FLEXIBLE CON 


NECTORS—Cataloe 47 and Bulletin 351. Zallea IN ALL 'N.G E. : 7 
Brothers. See page 14 eWe ; 
VA U > tcard .. — = ¢ ‘* 
Wa \ GIVES TWICE 
| 


AS MUCH FLOW 
PAD Gives NPC Report on | REGULATING VALVES \ AND BETTER 


Status of Expansion Programs for steam, Riquids or ges 


Magnoa-Stroke is a gear train working 
rt on the status of oil expat ata ratio of 2:1 giving twice the stroke 
. Krams has been given to the 
National Petroleum Council by Asso 
tte Deputy PAD C. Eugene Davis For Process Men Everywhere Who Want Better Control 
ud n th ort shee e “ . “pe - 
luded im the rey were these fact Through the use of Magna-Stroke action double efficiency is received from 
‘ regulating valves. Any increase or decrease in pressure to be secured by the 
yarrel-a-day capacity by January 1, 1955 opening and closing of the inner valve is done so at a ratio of two to one, 
Based on projects approved and planned, since the action of the diaphram is doubled at the inner valve. 
PAD expects 8,463,000-barrel-a-day ca Liquid or vapors which are to be maintained automatically at a desired 
vacity to be completed early m 1955 pressure within a close limit can be maintained at half the variation due to 
uld leave a need for 337,000 bar Magna-Stroke action of doubling the pressure effect. 
| 
~ <a ia . 
Alkylates: The goal is 30.000 barrels Pilot Instrument Actuated Valves Work Twice As Fast 
lay of new canecity. PAD is process For example, if 30 seconds of time is required to actuate the valve, by pressure 
anlications for 8000 barrels a dav or temperature changes in the system, the Magna-Stroke valve will in turo 
ind 7000 barrels a day more is under respond in half the time, or 15 seconds. 


at the inner valve as at the diaphram. 


Refining The goal is a &8& million 
} 


aving 15,000 barrels a dav 


Bonus Qualities Of N.G.E. Wilgus Regulating Valves 
102 Equipped With Thomas Magna-Stroke Action 
re lhe goal is 193.000 - ° 
f which 74.008 ic due tos Valves have smaller diaphragms thus effecting better control. When Magna- 
aay — ly 119.000 to b Stroke action is reversed, double the power is achieved. Just one more 
o ’ improvement of design which makes N.G.E. Wilgus Regulating Valves the 


d of the year, thus meet - - 
leaders of the industry. 


t 130 million gal 


} 


ia: teatealeteees tedieaien en Write Or Wire Today For Literature 


NATURAL GAS EQUIPMENT INC. 


al of 102 million val 190 E. Glenarm Street, Pasadena 2, California 


has been exceeded hy . | 
ms 1 1 am interested in Magna-Stroke action as contained in 
Nolforr } 4 Tr souliur fron o 
tur: The goal F sulrur pett | Reducing Regulators Back Pressure Regulators Motor Valves 
um 1s SOO.000 tons per vear Projects 
] 


ilready completed or under construction | ; a9 Tete, NAME 

total 432,000 tons per vear | ca} COMPANY 
Lubes: The goal is 194,000 barrels a A\ 

la fnew capacity Already « ompleted 7) L\ \) ABSEEES 
under nstruction: 182,700 barrels a 
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As Management Sees It 


THE TEXAS COMPANY 
CHAIRMAN’S GUIDE 
for 
SAFETY MEETINGS 


ge & vy 
BEFORE THE MEETING 
PLANNING 
Have You? 


1. Reviewed material 
Assigned subjects 
Followed up assignments 
Reviewed last minutes—Hazards 
Made time schedule 
. Arranged meeting place 


Do You Know? 
1. Who will be there 


TIPS TO REMEMBER 

1. While speaking— 
a. Look ef the group 
b. Speak plain and LOUD 
c. Stand or sit at front of room 

. Know name and title of speakers 
Know subject of talks 

. Watch the time 
You are the leader—the meeting 
depends on you 


SAFETY 
MEETING PROCEDURE 


. Start on time 
. Opening remarks 
. Introduce— 
«a Visitors not on program 
b. New employes 
. Roll call 
. Summary of last meeting 
a. Report on old hazards 
Ask for new hazarde— 
a Discuss 
b. Record 
. Discussion of accidents and injuries 
. Safety subject of the month 
. Talks, papers or first aid demonstration 
by employes 
. Visiting speaker 
. Comments by visiting supervisor 
. Comments by safety engineer 
. Comments by local supervisor 
. Distribution of literature 
. Adjournment 


Prepared by 
INDUSTRIAL & PUBLIC 
RELATIONS DEPARTMENT 
PERSONNEL DIVISION 
HOUSTON, TEXAS 


0t.8t) 2m 


The Safety Chairman's Reminder Cord 


Every Man a Safety Engineer 


Safety meetings, first aid training, visual aids, driver 


training all have part in Texaco program. 


Chas. A. Miller, n Charae 
MANAGEMENT attitude is the most 
important single factor in The Texas 
Company's safety program, which 
functions throughout virtually every 
community in the U.S. and in parts 
of Canada 
built 


from the top down, The Texas Com 


Because safety programs are 
pany's safety record could not be as 


good were it not for management's 
sympathetic attitude. A paramount ob 
safety program is the 
development of safety 
and favorable, or safe, attitudes. This 
is impossible without management co- 
The knowledge that 


agement is safety-minded seeps down 


jective of any 


conscrousness 


operation man- 


through the ranks, preventing loss of 
life, eliminating pain and suffering. 
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Safety, The Texas Company 


and reducing accident destruction to a 
minimum. 

In a benign climate of management 
cooperation, it has been possible to 
develop a safety program for Texaco 
which is sufficiently comprehensive to 
answer the needs of all the activities 
to be found in an integrated company. 
The program has the following prin- 
cipal points: 

1. A 


cluding the training of safety chair- 


safety meeting program. in- 
men and secretaries. 

2. A first aid training program, in- 
cluding the training of first aid in- 
structors. 

3. The publication of a safety mag- 
azine. The Texaco Safety Digest. 


1. Statistical analysis. including the 


study of personal injury and automo- 
tive accident frequency to determine 
corrective procedures and stimulate 
these procedures by means of contests 
and awards. 

5. Physical inspections of proper- 
ties by safety engineers and by all 
levels of employment to find hazard- 
ous conditions and methods. 

6. A visual aids program, including 
films, film strips, safetygraphs and 
posters. 

7. A driver training program. 

&. An eye protection program. 

9. A safety shoe program, whereby 
safety shoes are made available to em- 
ployes at reduced cost. 

10. Safety research activities, where- 
by safety personnel and key personne! 
in the various departments are kept 
advised of new developments in safety 
equipment and procedures, and where- 
by technical safety material is briefed 
and distributed. 


Make Meetings Interesting 

Texaco has exerted a great deal of 
effort in making its safety meetings 
informative and entertaining, That the 
effort has not been wasted is attested 
by the high attendance at the 7000 
meetings held last year on a monthly 
hasis. 

All meetings are planned a year in 
advance, and an even longer period of 
preparation goes into training those 
responsible for making the sessions a 
success. Years ago when the company 
first started holding regularly sched- 
uled safety meetings, about all that 
was furnished the safety group 
the date of the meeting. It was up to 
someone in the group to get together 
material for discussion. As a 
quence, there was a lack of uniformity 
in objectives and certainly a wide 
variety in the quality and value of the 
safety meetings. 

Later, the central safety office began 
furnishing material for the meetings. 
But this still wasn’t the answer. Uni- 
formity in material content of the 
safety meetings was accomplished. but 


was 


conse- 


we were not getting it over as well as 
we wanted. The safety groups were not 
all self-sustaining. Leaders were needed 
in the groups themselves, so a great 
amount of study was given the prob- 
lem of training leaders. 

A Safety Meeting Chairmen’s Man- 
ual was developed. Next were held 
training schools at which chairmen 
and secretaries—the key figures in 
safety meetings—chosen by their re- 
spective safety groups, were taught 
how to plan meetings effectively and 
conduct them properly. Fundamentals 
of public speaking were taught; and 
as the chairmen were familiarized with 
lol 
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The opportunity wll be extended to local 
farmers to graze sheep on the 125-acre 
natural gas storage field located ten miles 
north of the District of Columbia 


- 


Picture of a NATURAL GAS STORAGE FIELD 


M anagements faced with the problem of 
increased peak demands for natural gas 


beyond normal supply capacity, as well as 
providing stand-by capacity, can benefit from 
Stone & Webster Engineering Corporation's 
knowledge in this field. 

For the Washington Gas Light Company 
the Engineering Corporation designed and con- 
structed underground high pressure natural gas 


storage facilities with propane storing and 


mixing equipment, giving the Company, in 
addition to its other facilities, the equivalent 
of 100 million cubic feet of gas available for 
stand-by and peak shaving. 


The new Washington Gas Light Company storage field is 
one of a number of high pressure pipe gas storage fields that 
Stone & Webster Engineering Corporation has designed and 
built for its clients. 

The Corporation has also designed and built gas com- 
pressor stations, and has made studies for clients on peak 
shaving problems involving catalytic reforming of hydro- 

carbons, natural gas liquefaction and other processes. 

This broad experience is available to the gas industry. 


STONE & WEBSTER ENGINEERING CORPORATION 


BADGER PROCESS DIVISION 
AFFILIATED WITH E. B. BADGER & SONS LIMITED 





for Safety and Long-Time Service 


# 


For 2000, 3000 and 6000 pounds service — Sizes !/;" to 6” 


SCREW END TYPE 


82 © @ 


For schedules 40, 80 and 160 pipe — Sizes }/," to 4” 


SOCKET WELD TYPE . 


Shocks and stresses imposed by high pressures and high temperatures are taken 
in their stride because Vogt fittings are uniform in structure, fine grained, and 
free from porosity . . . the superior product of laboratory controlled materials and 
giant forging hammers and upsetters. These properties also give higher resistance 
to erosive and corrosive conditions, thereby adding to service life expectancy 
in steam plants, petroleum refineries, chemical plants and related industries. 


HENRY VOGT MACHINE CO., INC. 


Louisville 10, Kentucky 
BRANCH OFFICES: NEW YORK @ PHILADELPHIA e CLEVELAND e CHICAGO e DALLAS 


DROP FORGED 
STEEL FITTINGS 
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SAFETY SUBJECT OF THE MONTH 
for 


Safety Mestings 


ISBUED BY INDUSTRIAL AND PUBLIC RELATIONS DEPARTMENT . PERSONNEL DIVISION - HOUSTON | TEXAS 
_— a 


Januery 





WHAT'S THE DIFFERENCE BETWEEN A DUCK? 1953 


In considering the Safety Subject for today, a number of old 


minstrel questions come to mind.... 


-how far is up?.....how long is a 


piece of string?.....why does a chicken cross the road’.....who was 


that lady I sew you with last night?.....what's the difference between 


@ duck? 


Yes, you've heard the one about the duck. 


The answer to the 


question, "What's the difference between a duck?" is answered by the 


end man, as follows: 


which the interlocutor says: 


cause his legs are both shorter than the other.” 


“Well, I declare!! 


“Because one of his legs are both alike.” To 


I thought it was be- 


At best, these re- 


sponses do not provide a correct anewer to the question. 


A Safety Subject of the Month is sent chairmen to help them plon their meetings 


their assignments. they made great 
gains in poise and the ability to “think 
on their feet.” These Safety Chairmen 
[raining Schools are now held an- 
nually. 

To facilitate control of the meetings. 
the chairmen are given a time schedule 
which enables them to plan each phase 
of the meetings so it will not encroach 
on the time allotted to another topic. 
Also helpful are reminder cards which 
give chairmen some timely hints re- 
garding the meetings. Minutes ef all 
sessions are kept by a standardized 
procedure on a prescribed form and 
then sent to plant, division and depart- 
mental management as well as to the 
central safety office, 


To assist the chairmen in planning 
their sessions, the Houston office pre- 
pares a Safety Subject of the Month 
and a Safety Suggestion Bulletin. 
Chairmen receive this material six 
weeks in advance and use it as a nu- 
cleus in planning their meetings. The 
safety subjects are prepared a year in 
advance with considerable attention to 
the selection of titles which will stim- 
ulate attendance. 

Material in the Safety 
Bulletin covers short range approaches 


Suggestion 
to ace ident prevention problems. These 


June, 1953 


are problems which from. statistical 
research appear to be those causing 
the majority of personal injuries o1 
automotive accidents, Also included is 
a safety or inspirational poem, a short 
driver training paragraph, an off-the- 
job safety item. and such additional 
material as space permits. With the 
vast amount of available, 
each safety chairman. or his program 


material 


committee, can use or adapt those por 
tions which will be of most value to 
the local group. 


First Aid Training 

An outstanding factor in the com 
pany s safety program is first aid train- 
ing. now in its 20th year at Texaco. 
Three years ago. as chairman of the 
American Petroleum Institute First Aid 
Committee. the writer was asked to 
look into the development of a first 
aid and safety training course beamed 
specifically for use in the petroleum 
industry. The result was the API First 
Aid Flip Chart developed for API in- 
structors, using as a base The Texas 
Companys experience in first aid 
training. These materials are now also 
used by The Texas Company. Each 
page in the flip chart is divided into 
the student's side 
contains graphic illustrations of the 


two parts. One side 
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PALMER 


MERCURY ACTUATED 
Dial Thermometers now in three 
types to suit any requirements 


PATENTED 


Full 41," dial face. 
Stem can be placed 
ot any angle and 
case can be rotated 
to any readable 
position. 


Rigid Stem Dial Ther- 
mometer tapered bulb, 
interchangeable with 
standard industria! ther- 
mometer separable socket. 
(As illustrated above.) 


Wall Mounted Dial 
Thermometer with 
flexible connecting ar- 
mor. Case adjustable to 
easy reading position. 


Flush Mounted Dial 
Thermometer for pon- 
el mounting with flex- 
ible connecting armor, 


All three types have a full 
4," dial face, 


for accuracy: Mercury actuated Fully Com- 
pensated by Invaor Compensaton. Guaranteed 

Accurate | scale division. 

for angularity: Con be adjusted to most reod- 

able position at any angle desired, 

for readability: Bold Black Numbers... .11" of 
scale Reading Dial face can always be ploced 
in easiest readable position. 

for interchangeability: Alwoys specify 
PALMER” Seporable sockets as they ore inter 

changeable for Dial or Industrial type Ther- 

mometers. 


Send for Bulletin 51-129 for details on 
the New Paimer Dial Thermometer 


PALMER 


THERMOMETERS, INC. 


N “~ d Av ( r ? Or 
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FIRST AID TRAINED 

















This chart shows the relationship between the number of employes trained in first aid and the accident frequency rate 


con- 


particular lesson being discussed 
other side—-the instructor's side 
tains an instruction outline regarding 
the material and illustrations on the 
student's side. In addition, the student 
takes with first aid re 
minder and refresher in the form of a 
booklet the 
flip chart. 


home him a 


which is a miniature of 


Likewise helpful is the Texaco First 
Aid Instructor's Training Manual. used 
as a supplemental guide by the in 
structor in training employes. This 
manual contains information on meth 
ods of training materials 
required and where to obtain them 
and the administrative details 
sary in keeping proper records The 
manual also offers supplemental back 


mstruction, 


neces 


vround information and statistics for 


the instructor. 


Much emphasis is put on the annual 
First Aid Instructors’ Schools, of 
which 14 were held this year at loca 
and one 
return 


from coast to coast, 
school in Canada. Instructors 
to these schools each year for the two 
day training and refresher 


Cards are given at the conclusion of 


tions 


course 
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1947 


each school to both the instructors 
and the students. Instructors who have 
participated in the program for 20 
years receive gold cards: who 
have years or but 


less than 20 years, receive silver cards: 


those 
served 15 more, 


while others with fewer years of in- 
struction to their credit 


identified by a variation in the color 


receive cards 


of engraving 


In addition to American Petroleum 
Institute First Aid Training Cards. 
each year individual Texaco First Aid 
indicat- 
each 


Training Cards are issued 
the cumulative 


employe 


ing training of 


First aid training has had a definite 
bearing on the reduction nm accidental 
injuries. Since 1938, the company has 
maintained the above, 
which definitely that in 
those years when first aid training was 
high, the injury frequency 
and when training was low, the 


chart shown 


indicates 
rate was 
low ° 
injury frequency rate was high. This 
did not hold true in 1944, 1946, 1947 
and 1948, but there were definite rea 
sons. In 1944 the war had an impact 


upon the program; in the latter years 


1946 1949 1950 


for the same period 


men returned to jobs in which they 
were not practiced ; then there was a 
program of job safety training which 
did not include the entire First Aid 
Course, in which instance no First Aid 
lraining awards were issued: and fin- 
ally there was a tremendous expansion 
program, as well as other influencing 
factors too numerous to mention. 


In 1951 the First Aid Training Pro 
gram was intensified at certain strategic 
points and was held in conjunction 
with an educational project on Protes 
tion Against Atomic Attack. As a re 
sult, the number of employes trained 
in First Aid in 1951 was greater than 
the trend. It is noted, that 
figures for 1952 reflect the steady up 
ward trend, starting from 1943; while 
the injury frequency rate trend has 


however. 


moved downward, reflecting the afore 
mentioned inverse ratio 


A Safety House Organ 


The Texaco Safety Digest is an in 
valuable instrument in the develop- 
ment of safety consciousness and the 
promotion of favorable industrial and 
public relations. An internal-external 
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JRNER BLOCKS TO REGENERATOR LININGS 


| 


CASTABLE REFRACTORIES 
SERVE THE 
PETROLEUM INDUSTRY 


A. P. Green castable refractories have been time-tested and proved 

in the field... for every specific refractory application in the petroleum 
industry. Results achieved: reduced “down time" and labor costs... lower 
fuel costs and increased heating efficiency... greater safety and 
reduced maintenance control. 

For detailed information and specific recommendations... write, 
Engineering Department, A. P. Green Fire Brick Company... or call 

your local A. P. Green distributor. 


A. P. Green Castable Refractories ... designed to exact specifications to do an exact job 


A rapid setting, high strength refractory castable. Mixed with water, it takes on a hydraulic bond without 
KAST-SET the application of heat. KAST-SET will not shrink, has excellent resistance to abrasion, and is ideally suited 
for monolithic linings. It may be used at temperatures up to 2700 


\ ghrweighe stab recommended for temperatures up to 2500 F. Ic ts used tor monolithic linings in 


KAST-O-LITE all cypes of s sand ers ir stills, heat treating n s. flues. and stacks. Reduces heat loss. Insure 


oser tempe re bution and contro 


CASTABLE INSU- A hydraulic-setting castable for temperatures up to 2000° F. Recommended for complete monolithic linings 
LATION NO. 20 and lightweight pane! construction in oil stills and heaters. Weighs 50 pounds per cubic foot in place 
CASTABLE raya sulic-setuing castable insulation for temperat < io » 1600 F. CASTABLE BLOCK MIX comb 
BLOCK MIX , 


nsu 


sdvantages of a castable material with low conductivity and light weight. It provides maximun 
sting efficiency and ease of installation. Weighs only 20 pounds per cubs foot in place 


CASTABLES FOR GUN Guna application of SK-7 produces a lightweight lining with excellent strength and insulating efhiciency for 
APPLICATION $x-7 temperatures up to 1800° F. Installation and labor costs are reduced no forms required 
"o> * Ideal lining for ducts, flues and breechings 


This strong abrasion resistance castable can be gun applied with a minimum of rebound loss. Recommended 
KS-4 for atalytic regenerator linings, stack linings, bubble cowers, and duct linings exposed to abrasion or 


orrosion. For temperatures up to 2550 I 


A. P. GREEN FIRE BRICK CO., MEXICO, MISSOURI, U.S.A. 


oo In Coneda, A. P. GREEN FIRE BRICK CO., LTD., TORONTO 15, ONTARIO 
F d 


DISTRIBUTORS IN THE PRINCIPAL CITIES OF THE WORLD 
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Style 5043 


FOR LOADING AND 
UNLOADING LINES 


ARCO’S new, attractively priced, all- 

steel ball bearing Swing Joints are 
designed specifically for refinery service on 
loading or unloading lines handling gas- 
oline, oil, lube oil, LP gas, petro-chemicals, 
and other fluids. 


MANY STYLES—The Barco line is complete 
with single swing, double swing, and counter- 
balance styles to meet every need! Sizes 2”, 
2¥a",. 3. 4 

BALL BEARING AND O-RING EQUIPPED—In 
Barco Swing Joints, the ball bearings do not 
fall out when joints are taken apart! Long 
bearing provides adequate pipe support. 
Special O-ring seal eliminates frequent gasket 
replacement and insures leakproof service over 
wide temperature range, — 40° F.to +225° F. 
SIMPLE CONSTRUCTION — Joints can be dis- 
assembled for inspection without disconnect- 
ing piping. O-rings are easily renewable in 


the field 
ENGINEERING RECOMMENDATION — Barco 


will be glad to give you detailed recommenda. 
tions On joints to use and suggested arrange- 
ments for complete loading and unloading 
assemblies. 


Send for a copy of new 

Catalog No. 400 containing 

complete information on 

Barco Swing Joints. BARCO 

MANUFACTURING CO., 542G 

Hough $t., Barrington, til. 
(A Chicage Suburb) 


BARCO—The Only Truly Complete Line of 
Flexible Ball, Swivel, Swing, and Revolving Joints 


ISO 








Style 5042 


iw 


Style 5044 


Style 5045 


Style 5048 
Style 5050 


Style 5046 
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publication with a circulation exceed 
ing 17,000, the Digest contains. among 
other features. the Honor Roll. This is 
a list of those who have received the 
Texaco Life Saving Award—a gold 
watch awarded to employes who save 
the life of another person at the risk 
of their own. Also published are the 
names of the employes who win the 
National Safety Council President's 
Medal. given when a life is saved by 
artificial respiration. The list also con 
tains the names of employes who have 
received the National Safety Council 
Certificate of Assistance for aiding in 
cases where the President's Medal is 
awarded, 

Thirty-six employes have received 
or have been approved for receipt of 
the Texaco Life Saving Award and one 
non-employe has received this award 
for having saved an employe’s life. In 
addition, two Texaco Life Saving 
Awards are being processed for ap- 
proval. Seventy-eight employes have 
now received the National Safety 
Council President’s Medal. and one is 
pending. Twenty-one employes have 
received the National Safety Council 
Certificate of Assistance and two are 


pending. 


Other Manuals 


Several manuals in addition to the 
First Aid Instructor's Manual and the 
Safety Meeting Chairmen’s Manual are 
used to secure greater cooperation in 
field operations. Of importance is the 
Classification of Personal Injuries 
Manual, which contains rules and reg 
ulations governing personnel in’ the 
interpretation, coding, and charging of 


personal injuries 


Personal injuries are classified under 
five headings: Part of Body Injured, 
Nature of Injury. Type of Accident. 
Source of Injury, and Cause of Injury 
Statistical information developed under 
each of these headings directs the safety 
organization toward specific points of 
attack in reducing accidents 


Another important link with the 
field forces is the Rules Governing 
Safety Awards Manual. Since the com 
pany has an extensive award program 
involving many different types of in- 
centive awards, it is imperative that 
men in the field be acquainted with 
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are most efficient by any comparison! 


| maximum fuel efficiency 


The generic design of ISO-FLOW heaters, including the reradiating cone, 
gives excellent heat distribution, eliminating localized overheating. 

Further, all walls are protected by tubes which create low wall temperatures. 
The walls have high insulating characteristics which create minimum 
outside shell temperatures, and, hence, extremely low radiation. With 

a radiation loss of under 2%, more heat is absorbed by the fluid being heated, 
resulting in higher efficiency for any type of Iso-Flow design. Since 
Petro-Chem has a wide variety of convection sections, all heaters can be 
designed for optimum fuel efficiency or for maximum fuel efficiency 

where the price of fuel and other economic considerations justify. 


More than 1100 are in operation throughout the world in the 
petroleum, chemical and allied industries ... for all processes and 
for any duty, pressure, temperature and efficiency .. . and all 
Petro-Chem Iso-Flow Furnaces are pre-eminently satisfactory. 


PETRO-CHEM ISO-FLOW FURNACES 


Ss | 3k See me i. | sSigze cad @&§ 3 Fee so ey 


PETRO-CHEM DEVELOPMENT CO., INCORPORATED 
122 EAST 42ND STREET, NEW YORK 17,N. Y 
1 nd Houston - Flagg Brackett & 
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Oil fire hazards from 


England to Australia 
are guarded by 


AIR FOAM 
EQUIPMENT 


-™ is the one name in fire-fighting equipment famous 
among oil field and tank farm workers in the four corners of 
the globe. More major oil fires have been put out with Pyrene 
than any other air foam equipment. Wherever you are- 
whatever your hazard — Pyrene can provide you with an 
air foam system you can count on. For complete infor- 

mation, or the help of a Pyrene engineer, write us today. 


vi fle S “ 


PYRENE MANUFACTURING COMPANY 


682 Belmont Avenue, Newark 8, New Jersey 
Affilicted with C-O-Two Fire Equipment Co 


Pyrene Manutactering Co of Canada ite 
The Pyrene Company Limited England 
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the rules governing these awards and 
the procedures for securing them 


Dinner Program 


A safety function which has had the 
double advantage of furthering indus- 
trial and public relations is the Safety 
Award Dinner Program in which em- 
ploves and their wives are honored at 
company expense. On accomplishing 
of certain periods of disability-free 
operation, a dinner or barbecue is 
given. The application of this program 
varies from department to department. 

In late 1935 the company began the 
practice of granting Safe Driving 
Award Cards and Pins. A driver must 
operate a car one year without an acci- 
dent to obtain a card and pin. Each 
year he extends his safe driving record 
he is given a card and pin indicating 
his period of safe driving. The com- 
pany now has employes who are 
wearing 17-year pins. Some of these 
employes have safe driving records ex 
tending in excess of 17 years, but no 
awards cover periods prior to the 
award inauguration date 

The highest company award for 
which the various departments com- 
pete is the President's Award. Com 
petition is based on improvement in 
the disability frequency rate. and 
when one of the major departments 
wins this trophy for three consecutive 


years, it retains permanent possession. 


The Ultimate Goal 


As can be seen from this brief dis 
cussion of the handling of a complex 
safety program in an integrated oil 
company. we try to approach the prob- 
lems from all angles and at all levels 
of management and work force. Al- 
though no mention has been made of 
inspections for the determination of 
physical hazards. the company does 
not overlook the benefits of engineer 
ing inspections. The country is zoned 
and safety engineers make inspections 
in their zones as often as their travels 
and other duties permit. In addition 
the operating departments In many 
locations have safety inspectors. How 
ever, primary emphasis in the program 
is on safety training —in finding means 
of reducing human failure and in 
creating safety consciousness in all 
levels of employment. In this manner, 
the necessity for physical inspections 
by professional safety engineers is re 
duced. Every employe is on the look 


out for unsafe conditions and unsafe 


practices and thereby becomes a safety 
engineer. 
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Another Eva mple 
of 
Lfficie nl fou eT 


at Lower Cost 


Two 6-cylinder, 600 hp, Cooper-Bessemer GMV hydrogen compressors serving in 
Eastern States’ Platforming and Udex operations. Compressor cylinders, on opposite 
side of safety wall at right, are not visible in this view 


As shown in 


is view, each 600 hp GMV drives 3 compressor cylinders, all of 


special non-lubricated design to avoid gas contamination. Eastern States’ Plat 


forming and Udex units, for wh 


h these GMV's handle recycle hydrogen, were 


put on stream early in 52 by Universal Oil Products Company 


THEY LICKED A TOUGH PROBLEM 


in Eastern States’ Platforming Unit 
with Cooper-Bessemer 


7 two GMV’s shown here operate as recycle hydro- 
gen compressors for the remarkable new Platforming 
and Udex units in the Houston refinery of Eastern States 


Petroleum Company, Inc. 


In this processing it was particularly important to avoid 


contamination of the recycle gas. To solve this problem, 
Cooper-Bessemer successfully developed non-lubricated 


compressor cvlinders with light carbon pistons and seg- 


— York City Washington, D. C. Bradford, Pa. 
Houston, Dallas, Greggton, Pampa and Odessa, Texas 

St. Louis, Mo. Los Angeles, Calif. 
Tulsa, Okla. New Orleans, La. 


Shreveport, La. 


San Francisco 
Seattle, Wash. 
Gloucester, Mass. 


GMV's 


mented carbon rings. Moreover, cylinder bores were honed 
to a mirror finish of 4 to 6 micro inches. Now, after 
thousands of hours of operation, checks show no excessive 


wear anywhere 


If sou have a similar problem, or compressor requirements 
of sirtually any type, you'll find Cooper-Bessemer ready 


to cooperate...as usual...all the way. 





“The 
Cooper -Bessemer 


Corporation 


MOUNT VERNON, OHIO — GROVE CITY, PENNA. 
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Will World Crude 
Prices Take Drop? 


Middle East reductions are called adjustments. Still, 


competition could cause such trimming to spread. 


Robert E. Spann, foreign Editor 


THE INTERNATIONAL economi 
picture for oil has rapidly changed 
from where every facility was 
being strained to meet demand to one 
of surplus productive, transportation 
and refining capacity. While the 
change was relatively rapid, it already 
has been accompanied by minor crude 
reductions in the Middle East. 

These so far have been termed “ad- 
* but competitive conditions 


one 


pustments, 


OW AMERICAN MADE 
© HIGHER STANDARDS! 


”~ 


RIGID 
VINYL PIPE 


AND FITTINGS 


EXCLUSIVE 


KRALOY 


FORMULATION 


NON-CORROSIVE 


Guaranteed In Flow 
Gathering, and Waste Lines 


Improve Your Operation Immediately 
With American-Made Kraloy D-150 
Rigid Vinyl Pipe and Molded Fittings 
(150 psi working pressure). Available in 
1.PS. OD sizes through 4 


Stocked by: 

National Supply Co 
Republic Supply of Coli 
Homco 

Mid-Continent Supply Co 


could cause such price trimming to 
spread started in the Middle 
Fast such crude price reductions would 
spread to the U. S. as well as every 
other producing region. Price trends 
in the Middle East in the future will 
set the world pattern. 

Crude production in the Middle 
East last year accounted for 17 per- 
cent of the world’s total—-the same 
percentage reached by total produc- 


Once 


Many Proved Advantages 
Over Evropean Plastic 


S 
| 
Pipe; Highly Successful 
Since 1932 
~ HIGHEST TENSILE STRENGTH 
. 10 TIMES LIGHTER THAN STEEL 


' 


Two Men Can Lay 1000 Feet 


Per Hour 


» MOST ECONOMICAL IN THE 
GROUND 
Low Initial Cost, Greatly 
Reduced Installation and 


Maintenance Costs 


t 


Write for lotest specification brochure 


4710 EAST WASHINGTON BLVD. 
LOS ANGELES 22, CALIFORNIA 
CASPER, WYO.—HOUSTON, TEXAS 


tion in South America. Regardless of 
cutbacks in Saudi Arabia, total pro- 
duction of the Middle East is 
running ahead of South America. The 
region has become the most important 
producer outside the U. S. Since 195} 
it has been the leading petroleum ex- 
port area, replacing the Caribbean. 
(Present total Middle East petroleum 
exports average 1,825,000 barrels 
daily, 400,000 barrels higher than the 
Caribbean area. Prewar Middle East 
petroleum exports were less than one- 
half the half million barrels daily 
from the Caribbean.) 

While shipments from the Carib- 
bean are gradually being confined to 
an inter-Western Hemisphere trade 
pattern, the Middle East has no such 
limitation and with such economic 
stature, the Middle East then holds the 
key to future petroleum price trends. 

The present economic picture in 
world petroleum trade is primarily a 
return to “normal”—a term described 
as a misnomer by most economists 
or the prewar type of market. It is 
the change from the immediate post- 
war years when world demand grew 
in jumps of 10 to 13 percent annually 
to a more modest yearly expansion of 
5 to 6 percent similar to that experi- 
enced in 1952. 

A return to such a trend of modest 
annual expansion in demand was evi- 
dent in 1949 but a continuation of this 
pattern was interrupted by the Korean 
war in 1950. In that year total world 
demand for petroleum jumped three 
times the gain in 1949 over the pre- 
vious year. The Iranian shutdown in 
1951 provided the additional stimulus 
to keep the world industry expanding 
and in peak capacity operations in 
1951 and a good part of 1952. While 
peak rates of production and refining 
operations were required to fill the 
loss created by the Iranian nationali- 
zation. building programs also were 
speeded up and new facilities were 


now 


completed long before original plans 
and economic need had decreed. 

While the presence of surplus ca- 
pacity invariably means a shift to a 
buyers’ market, international petro- 
leum economists see no real cause for 
immediate alarm. The industry, they 
say. needs some surplus capacity to 
make its operations more flexible and 
at the same time more economical. The 
ticklish question is just how much sur- 
plus capacity can be created without 
becoming excessive capacity. 

The important factors that indicate 
sum- 


lower price structures can be 


marized as: 


® Competition for slower growing 
markets 


®@ Continued dollar shortages. 


®@ Lower tanker rates. 
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If you want to up-grade your catalytic process yields, or simply 
and Catalyst Supports reduce losses from contamination and side reactions, you'll find 


it advantageous to insist on Atcoa Aluminas for your catalysts 
and catalyst supports. 
. . . Atcoa Aluminas—Activated, Tabular and Calcined—help 
give bigger yields e e e Produce better end products at lower costs because they permit 
close control over rates of reaction . . . reduce carbon-deposit dif- 
ficulties . . . often lower operating temperatures 
. Atcoa Aluminas are uniform in structure and chemical purity 
better quality . .. Stable at elevated temperatures . . . have high resistance to 
erosion and crushing. .. and are moderate in cost. 
Let us send you further information and samples for testing in 
your own plant. Write to ALUMINUM COMPANY OF AMERICA, 
CHEMICALS Division, 717-F Alcoa Building, Pittsburgh 19, Pa 


See our advertisement in Refinery Catalog 

and Chemical Materials Catalog. For corro- 

sion-resistant heat exchanger tubes, instru- oe ® 
ment tube, process equipment and architec- 

tural items, investigate ALCOA Aluminum 





ALUMINUM COMPANY OF AMERICA 


1 Gulf Publishing Company Publication 





As Management Sees /t .. . @ The dollar content of oil pro 


duced in sterling areas 


@A certain amou o che . @ Some cutbacks in production 


for price cutt vhich so far have been limited to 


Saudi Arabia. and have been off 

Offsetting thes pre ires tor lowe et by other Middle East increases 
prices however are conditons. one of 
which is not economic that indicate L ndeniably the international oil 
market is still extremely competitive. 


\lso. competition is still the most im 


i firm footing to maintain the genera 


level of prices These in their proper 
portant factor that determines prices, 


And entering the picture with more 

@ The Middle bast rulers. Price re potential influence than many are will 
ductions must have their approval ne to concede are sales of oil from 
and it will not be easily obtain rar » the Western world at “half 
able Sales so far have been made 


order are 


‘yy 
Ont ABO. CANADA 


... Inside and Outside 


of British American Oil Company’s New 
grease plant at Clarkson, Ontario. 


Designed by the C. W. Nofsinger Company 
Tilt Muilelel-aame [a-teh te ollolalmaelak elaelel ia Mules 3 
than 15 million pounds per year on a 250 
day (eight-hour) basis! 

We will welcome inquiries concerning your 


proposed projects 


CONTROL BOARD WEIGH TANK AREA 


KETTLE MFG. AREA DEAERATOR DEHYDRATOR LABORATORY 


THE C. W. NOFSINGER COMPANY 


906 GRAND AVENUE KANSAS CITY 6, MISSOURI 


to ltaly and discussions have beet 
held between Iran and Japanese pur- 
chasers, The desire of Iran to limit its 
-ales to dollar purchasers (which in 
cludes Japan) and the promise ot 
Anglo-lranian Oil Company to chal 
lenge any nation’s legal right to pur- 
chase oi! from Iran limit the imme- 
diate threat of possible lranian sales 
from causing a collapse of world mar- 
ket prices. 

Competitive conditions have beer 
responsible for the reductions in Mid- 
dle East oil prices made to date. The 
most important of these was the re 
duction made by Anglo-Itanian and 
Gulf Oil Corporation of 15 cents a 
barrel for Kuwait crude to $1.50 a 
barrel f.o.b. Mena el Ahmadi for 31- 
31.9 gravity crude effective April | 
This price is 25 cents a barrel below 
the Ras Tanura, Saudi Arabia. posting 
of $1.75 a barrel for 36-36.9 gravity 
crude. The price disparity between 
Arabian and Kuwait crude previously 
had been 10 cents a barrel based on a 
strict gravity differential. 


Quality Differential 


The announcement of the reduction 
in Kuwait stated the new price re- 
flected the quality differential betwee: 
Kuwait and other Persian Gulf crudes 
that had not been a part of the price 
structure heretofore. Kuwait crude is 
an unstable crude with a high sulfur 
content that has found less willing 
takers than other Middle East oil. Ar 
other factor in the lower Kuwait price 
posting is that the tanker dock at Mena 
el Ahmadi is about 200 miles farther 
up the Persian Gulf than Ras Tanura 
and some inducement was needed to 
encourage purchasers to pay the add 
tional transportation for this oil. 

Should the lower-priced Kuwait 
crude gain a more favorable market 
position for its two producers at the 
expense of other Middle East com 
petitors, then economists agree a trend 
would be set for changes in other 
Middle East postings The key to the 
effect of lower Kuwait prices will be 
found in European markets—should 
there be shifting among sterling buv- 
ers to Kuwait oil, Should a price re- 
duction move start, both Iraq (where 
Anglo-lranian and Royal Dutch Shell 
are each 23.75 percent partners) and 
Saudi Arabia (the “dollar” producer 
in the Middle East) would be in a 
more favorable position than Kuwait 
because nations have Persian Gulf as 
well as Mediterranean pipe line out 
lets for their crude. Kuwait is limited 
to tanker movements. 


The pipe lines from Saudi Arabia 
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Seamless and Weldiless, Larkin Bull 
Plugs and Swage Nipples provide uniform de- 
pendability wherever they may be used 





Larkin also furnishes Swage Nipples and 
Bull Plugs made from SAE 8620 (Refinery 
Alloy Steel) in sizes from '8” through 2” 


LARKIN PACKER CO., INC. 
ST. LOUIS, MO. 


LARKIN WAREHOUSES: St. Louis, Mo. © Houston, 
Corpus Christi, Kilgore, Odessa, Wichita Falls, 
Texas @ Oklahoma City, Tulsa, Oklahoma ©@ Shreve 
.- Through Your Supply Store F port, Louisiana @ Los Angeles, California @ Great 


Bend, Kansas @ Casper, Wyoming @ New York, N. Y 








-...Then ALGRIP Banished Slipping Hazards 
and Paid Its Way in Low Insurance Costs ! 


ELIMINATED. 
This sudden slip ended in sudden death 
at the cat cracking plant of a major 
western refinery. A smear of grease 
on a lofty platform caused it—and 
sky-rocketed the company’s 


insurance rates. 


Then we installed Avcrip Abrasive Rolled Steel Floor Plate. 
Slipping accidents suddenly ended. And insurance premiums shrank 
to a new low. For ALGRIP is truly non-slip—even when wet—even 
on steep inclines! We make it that way by rolling abrasive “grinding- 
wheel” grain uniformly and deeply into steel plate’s upper portion. 
Hundreds of rough, tough abrasive particles in every footstep make 


it virtually impossible to skid on ALGRIP. 


ALGRIP con cut your slipping accidents, too, and poy for itself in savings on 
insuronce. We'll be glad to show you how- without obligotion. Simply 


write for ovr new Booklet Al-19 on Sovings from Sofety. it's cost-free 


ALGRIP Abrasive Rolled Steel Floor Plate 


ALAN WOOD STEEL COMPANY 


CONSHOHOCKEN, PA. 
Other Products: A. WW SUPER. DIAMOND Floor Plote © Plotes © Sheet © Srv 
Alloy ond Specia! Grodes 
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and Iraq to the Mediterranean alone 
have capacity to supply about one- 
third of the petroleum needs of West- 
ern Europe, Also reflecting competi- 
tive conditions, posted export prices 
at these Mediterranean terminals were 
reduced }2 cents to $2.29 a barrel for 
$6-36.9 gravity crude. These reduc- 
tions resulted from lower tanker rates 
which reduced the 66 cents a barrel 
differential previously existing  be- 
tween Mediterranean and Persian Gulf 
f.o.b. prices. 


Reeurring Problem 


Aside from the economic factors for 
lower prices that result from the fune- 
tions of supply and demand, a recur- 
ring problem that could bring some 
pressure is the continued dollar short- 
age in the sterling and other soft cur- 
rency areas outside the Western Hemi- 
sphere. These soft currency nations 
would prefer to limit imported petro- 
leum purchases to the volume that 
could be obtained for their own cur- 
rency or sterling in order to save 
dollar exchange except for the fact 
that a large “dollar component” con- 
tinues to exist in sterling produced oil. 
The dollar component consists mainly 
of necessary equipment that must be 
bought in dollar areas and the re- 
quirements of paying a certain per- 
centage of royalties and other taxes 
to producing nations in gold (and /or 
dollars). 

Presently American companies can 
sell oil in the sterling and other soft 
currency areas to the approximate 
extent of the dollar component in 
sterling oil. Basically, as the result of 
the 1950 agreement with Britain. 
American oil company sales in these 
areas are mixed sales, paid for in both 
sterling and a percentage of dollars. 
The requirement is that the sterling 
must be spent in the area and the 
dollars earned can be repatriated as 
profits or to meet the dollar require- 
ments of Arabian American Oil Com- 
pany. Aramco can use some sterling 
in its royalty payments. 


Limiting Factor 

In effect. the 1950 agreement with 
the American companies, which was 
made after the British proposal to 
limit American oil company sales in 
the sterling area to the volume that 
could be sold for dollars—referred to 
as the British “substitution” policy 
limits the sales of American com- 
panies in the sterling area to the vol- 
ume of sterling that can be spent on 
Petroleum Refiner—V ol. 32, No. 6 
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ACID CORROSION IN REFINERIES 
CONTROLLED WITH POLYRAD 


New Chemical Inhibitor Also a Detergent 


Internal corrosion and plugging of 
refinery equipment are controlled with 
Polyrad 1110-A, a new inhibitor de- 
veloped by Herc ules research. Now in 
use in a number of refineries, Polyrad 
helps maintain throughput, increases 
heat transfer, reduces metal loss, and 
cuts shutdown time and repairs. 

Polyrad is a derivative of an organic 
amine. Its chemical nature is shown 
above. When injected into refinery 
equipment, it forms a molecular film 


that shields metal surfaces from hy- 
drogen-ion attack by organic and in- 
organic acids. 

Polyrad 1110-A, used in refinery 
equipment, is unique in that it has a 
detergent action. It loosens iron sul- 
fide and other scales, permitting them 
to be dispersed in the fluid stream and 
removed at the water separator or 
product receiver. 

This new inhibitor is designed to 
function efheiently under acid con- 


Vaval Stores Department 


HERCULES POWDER COMPANY 


976 Market Street. Wilmington 99. Del. 


A Gilf Pu 


hlishing Company 


Publication 


ditions, For example, at low concen- 
trations it gives better than 99 pet 
cent protection to mild steel immersed 
in strong hydrochloric acid. It can 
also be used in conjunction with am- 
monia or other alkalies. Polyrad has 
proved to be effective up to 500°F, 

Polyrad 1110-A is readily available 
Stocks are carried at convenient lo- 
cations for prompt shipment. For 
further information, send for Tech 
nical Serviee Bulletin No. 189. 


POLYRAD 


A Hercules Rosin Amine Derivative 
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equipment and services either by the 
seller or the dollar oil producer, ie 
Aramco. 

V hile Britain has such an agree- 
ment, many American oil company 
officials see conditions arising that 
existed in late 1949 when the substi- 
tution policy was proposed, though 
they discount the dollar vs. sterling oil 


problem as one that would have an 


Most Important 
Research Tool 
Since the 
Microscope 


e 
Comprehensive Survey | 


Available Free 


immediate pressure on The 
growing sterling problem, however. is 
forcing American companies to “ster- 
lingize” their operations. 


prices. 


Continuing Problem 


Short of complete convertibility of 
sterling into dollars. economists say 
the sterling-dollar problem will be a 
continuing one and the British are a 
long way from complete convertibil- 
earn dollars 


itv. Britain’s ability to 


Tracerlab recertly compiled and published a 16-page brochure which surveys 
most of the known applications of radioactivity in the petroleum industry. 
Presented in clear, down-to-earth, non-technical language are the facts about 
isotope use in your industry that you should know. Also included is a valuable 


three-page bibliography. 


This comprehensive booklet was prepared to provide a stimulus to the 
present users of isotopes to develop new applications, and to acquaint non-users 
with what has been happening in this highly important new field. Radioisotopes 
and their unique properties, acknowledged to be the most important new 
research tool since the discovery of the microscope, should be known to all 


research and operating people. 
Secondly, “Radioactivity 


and the Petroleum Industry” is 


intended to 


acquaint you with Tracerlab. We pioneered in the field of commercial radio- 
activity and are now the largest firm in the field. We produce the most complete 
line of nuclear instruments; sell the largest number of “tagged” compounds; 
provide the most comprehensive consulting service. 

Write on your business letterhead — we'll be glad to send a copy of 
RADIOACTIVITY and the PETROLEUM INDUSTRY. 


WASHINGTON @ NEW YORK @ HOUSTON @ ATLANTA 





Taceria 


HIGH ST. BOSTON 
AN PABLO AVE BERKELEY 


LOS ANGELES @ PARIS @ CHICAGO @ CLEVELAND 


in 1953, for example. has been greatly 
handicapped by a decline of com- 
modity prices in the sterling area, such 
as cocoa, tea. rubber, copper, lead. 
tin and zine. 

To indicate what has been done by 
American dollar producers to reduce 
their dollar requirements, Mutual Se- 
curity Agency compilations show that 
during 1952 the dollar element in 
American oil company sales to the 
European Payments Union plus asso- 
ciated monetary areas and the inde 
pendent nations of the sterling area 
accounted for only 45 percent of the 
total wholesale value of the oil sup- 
plied. 

The dollar content of sterling-pro- 
duced oil. presently estimated as some 
what higher than the 30 percent that 
existed in 1949 when “substitution” 
was first and the British 
interest in dollar produced oil. such 
as operations of Royal Dutch Shell 
subsidiaries in Venezuela, are the im- 
portant factors balanced against di- 
crimination against sales by American 
companies in the sterling area. 


broached. 


Stabilizing Factor 


While such a policy would have 
some influence on a price break, the 
most important stabilizing effect is a 
non-economic one: the 50 percent in- 
terest of Middle East rulers and gov- 
ernments in the profits made on oil 
production in their countries. The in 
terest of these partners is in the total 
rovalty derived from production and 
international oil officials unanimously 
agree there would be much difficulty 
in justifying a price reduction in crude 
oil postings that would lower total 
payments to the governments con- 
cerned, No one foresees that a price 
reduction in additional 
volume sold to offset the reduction in 
royalty to the government that would 


would result 


occur with lower price postings. 

In some instances. notably Iraq. 
present concession agreements stipu- 
late minimum production goals that 
must be reached in future years and 
the royalty due based on those pro- 
duction goals must be paid whether 
the oil is produced or not. While re 
ductions in output in the Middle East 
could have a stabilizing effect on mar 
ket prices, some producers already are 
thei: 
revised to 


looking for methods by which 
concession terms could be 
provide additional sums (or monetary 
benefits) to accrue to their govern 
mental partners to offset the total roy- 
that 


with any reduction in output. 


alty and taxes will be missed 
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Scale model tanker (1" to 1') made for demonstration purposes 
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pak 
racks provide multiple loading sta- 
tions. Manifold lines under dock are easily 


J» } 
connected It loading racks. 








Larger model of a loading rack demonstrates flexibility of 
Chiksan aluminum marine and barge hose. Ship to shore con- 


j j j 
nections can be easily handled by one man in a few minutes. 


A New Concept in Engineering Procedure 


Designed and engineered to your particular needs and demands 
is the creed of Chiksan’s Engineering and Research Development 
Division. ¢ Whether it be a 4g” swivel joint or an entire loading 
dock, Chiksan design engineers will work in close cooperation with 
your organization to find a practical solution to your problems. 
¢ Here, for example, is an illustration of how Chiksan solved the 
problems of a major petroleum refiner seeking to speed the loading 
of petroleum products from dock to tanker with the utmost 
in economy and safety. ¢ If you have problems ia the safe, 
economical, speedier conduct of fluids and gases through flexible 
lines, Chiksan will welcome the opportunity of working with you 


Enterprise Kelies am 


7” CMs a 


CHIKSAN COMPANY 7 BREA, CALIFORNIA 7 Chicego 28, Illinois . Newark 2, New Jersey 


Well Equipment Mfg. Corp. (Division), Houston 1, Texas * Chikson Export Company (Subsidiory), Bree, California * Newerk 2, WN. J. 
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Shop-Made Chemical Tank 
Solves Pumping Problem 


[he shop-tabricated tank shov nm 
e illustration eliminated a 
problem at one refinery. The 
12-inch 


approx! 


seTIOUs 
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tank is made from a section of 
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HAVE YOU 
ENTERED YET? 


Petroleum Refiner's easy How To Do It 
Contest is getting up steam and entries 
are coming in. This is the halfway mark 
but there's still time to get your idea in 


Remember: The best idea submitted 
during 1953 wins $100; second place 
gets $50; and third place $25. Each idea 
accepted, whether printed or not, wins 
$10 

So check around your plant 
own ideas into cash. Send all entries 
with photos or sketches to Editor, Petro 
leum Refiner, P. O. Box 2608, Houston, 
Texas 


Turn your 
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Straddle Hoist Speeds Shop Work 


The s p 
straddle hoist \ 
in the illustration was 
fabricated from scrap 
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have ball 
of movement. The top ot the 
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Lathe-Like Jig Holds Pump Rod 


1? 1 
sma lathe having an to the 


and tail stock, this jig equally 
build up a nuts. The 
ot two ter pomt so 
held if the desired 
rests on a tail stock is similarly supported 
%-dewgree bend and 1 upon a a 90-dewree bend at the 
spindle which, in turr operated by a center point 
a hand wheel Set screws in the 
Holding the rod or shaft in positior nel iron provide the 


nipple Ww elde i 


fitted with tour 
with lock 
spindle is finished with a cen 
that the rod ts automat 
position, The 
witl 


and has 


hand wheel and 


spac ed set 


Resembling a 
head 
enable ne machinist to 
pump rod. Its frame ¢ 
channel tron, one 
the other The head stock 
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Graphic indication of process limits 
Flange-to-flange flush mounting 
Fully interchangeable in seconds 
Drum dial, linkless mechanism 


Fixed reading-point improves speed of 
scanning 


Scale-set adjustable high low operating 
guides and alarms 
Fits panel space only 244” x 54” 
Plug-in unit easily removed with finger yet with 534” long, readable 
jack for check or change scale in keeping with 12% accuracy. 
Unique, new “graphic guides” mark high/low operating range, are 
adjustably mounted on scale drum and carry switch trippers to 
Completely described actuate alarms or take emergency action. Rotating drum dial and 
fixed reading point permit large, easily read figures and open, 
uniform scale. Building block construction of Ratographic indi- 
cators permits field addition of alarms and guides to the basic 
precision pneumatic indicator. Illustrated are two indicators 
which form a control selector station accessory for remotely 
mounted controllers. 


(J -) FISCHER & PORTER CO. 


2360 County Line Road, Hatboro, Penn. 


and illustrated in 
Catalog 55-10. Write 
for it today. 














A big difference? Sure.. 


but 








Compare rHE MODERN CAR with the 
rustic runabout of 1910. 

Compare their horsepower, speed, ac- 
celeration, fuel consumption. What makes 
the modern car so much better? What 
makes it so much more powerful, so much 
faster, able to stand up better under all 


conditions? 

Petroleum! 
New lubricants reduce engine wear as 
much as 40 percent...allow quick easy 
starts and miles of safe driving in all kinds 


of weather. Two gallons of today’s gaso- 
line do the work that three gallons did in 
1925... 


percent in performance and economy. Yet 


. are actually worth more by 50 


gasoline costs no more now than it did 


then...only the taxes are higher. 


Cities Service is proud of the part it 
has played in developing more than 400 
quality petroleum products during the 
last 80 years...products that serve the 
individual, his home, his farm, his factory 


...and the nation. 


CITIES (Q) SERVICE 


Quality Petroleum Products 





How to Do lt... 








Speed Loading Operations 
With Handy Vertical Davit 


vertical davit sketch im the a 
npanying drawing is sumply made but 
luable time in handling bulky 

ess equipment. Start witl 

steel, fire up the welding 


d up with a novel device 
a 


make your company 


davit is constructed m the manner 

own in the illustration. One end of the 
ible is attached permanent t a per 
ther end passes through a can 

ds downward. This lower e1 

1 to the equipment to be 

oved The entire lift is made selt ck 


! making the lever-cam anal less 
in 90 
Successful applications tor this equip 
nt include speeding dryer loading 
oviding a mechanical litt 
he vessel head, removal 
bundles and swinging 


r heavy equipment 


Scaled Cardboard Cutouts 
Make Design Layouts Easy 


be 


experiment 
] 


ssibilities tf 


ry useful 
rangements 


Vari 


several arawillk 
vas submitted by R 
Air Products Company 


RIGRID means most service for your money! 


Neo. 4?P, 
2\4" to 4" pipe 


Never before one so easy to carry — 
easy to put on pipe... 


Ribzaib 


@ p 
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4P Geared 
ipe Threader 


@ If you've rassled with old-style geared thread- 
ers, you'll go strong on this Ritarm 4P. It’s 
got balanced loop handles—a cinch to carry 
and to swing onto pipe. Mistake-proof work- 
holder sets to size before it’s put on pipe—only 
1 screw to tighten. Easy upkeep—drive pinion 
in oilless bronze bearing; safe enclosed gear. 
4 sets of 5 high-speed steel dies, 2% "’, 3’’, 34% "’, 
4”; ratchet handle. RttatDo Universal Drive 
Shaft available — also 4P for conduit. Buy 
worksaver 4P at your Supply House. 


THE RIDGE TOOL COMPANY 
ELYRIA, OHIO 





“FOUR YEARS’ FLUE-GAS SERVICE AT 800° F. 
AND STILL IN EXCELLENT CONDITION...” 





VALVES 


Four years ago a large southwestern oil re- 
finery installed four 12” W-K-M Process Valves 
in the flue-gas lines of a hydroformer unit. The 
flue-gas, containing sulphur, passed through the 
valves at 800° F. at a pressure of 300 p.s.i 
A recent check showed that the valves were still 
in good shape and the seating surfaces were 
in good condition 

These valves were standard steel trim except 
for the seating surfaces which were inlaid with 
Hastelloy alloy B, which trim is also used for 
such severe services as hydrochloric acid solu- 
tions, sulphuric acid solutions, isopropyl alco- 
hol, hot rich oil and propane and butane. 

W-K-M Process Valves have all the features 
of the Standard W-K-M Valves, such as exclu- 
sive leverlock operation, parallel expanding 
gate assembly, through conduit flow and 
renewable seats plus other design features 
especially developed to meet the needs of 
process service. 

Write for W-K-M 
Bulletin 698 for com- 
plete information 
about W-K-M Pro 
cess Valves. 


W-K-M Company, 


) +} os 
$35U ft 


P. O. Box 2117, Houston 1, Texas 
th St+. | Anaeles. Calif 


) f A ih 
+ r , Y r 
Rockefeller Plaza. New k, N 





How to Do lt 


Welding Table Has 16 Positions 
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Need GASKETS 


for HEAT EXCHANGERS? 


~ ; 


Call CHICAGO-WILCOX 
for PROMPT DELIVERY 


Here is a dependable source for 
gaskets for heat exchangers. These 
gaskets can be made in any size 
or shape as needed—cut from solid 
metal, sheet-packing; also double 
jacket type 

Send specifications, bive prints or tem- 
plates, for quotation anda prompt-deliv- 
ery schedule for normal stocking orders. 


quite Tcled [ihet) ica aen 


7703 Avalon Avenue, Chicago 19, Ill 
Phone: SAginaw 1-1900 


See Page 254 in Refinery Catalog 
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SAND-BANUM 


Pure Colloidal Concentrate 


Removes and Prevents 
Boiler Scale 


Use Ounces Only 
Once a Week 


Guaranteed harmless to personnel and 
equipment. Enjoy this modern simplicity, 
safety and economy 


Get more power from less fuel with great 
reduction in down-time and mechanical 
cleanings 


Send for proof, including details of better 
than a money back guarantee 


American Sano Banum Co 


t. 
o; 
Y home ” af 


“e 














What's Happening in the Industry 


Company Scholarship Winners— 


Need for Fast Tax Write-Offs 
Seen if Excess Taxes Remain 


Recipients of scholarships under a new plan sponsored by The M. W. Kellogg Company, subsid 
iary of Pullman Incorporated, are Cornelius Shannahan, project engineer, left, and Frederick 
Moller, design engineer, right, shown being congratulated by the company president, Warren L 
Smith. Under the new company plan two employes annually receive full tuition grants for under 
graduate and graduate study as well as full base pay. Shannahan will continue studies for a MS 
in chemical engineering while Moller will complete studies for a B.S. in petroleum engineering 


Personnel Changes Announced 
By Standard Oil Company 


\\ 
‘¥ ! 


Arkansas Fuel Oil Names 
Administrative Personnel 


Cities Service Company Names 
Board Chairman and President 


! 


WW It Jones has been el 


ASSIS 


untant 


Shell Martinez Refinery 
Receives Safety Award 

Ihe Martinez 1 = 2 
Chil ¢ mipat . | the Nati 


( butst: 








Covering the 


REFINING 





YOU CAN COUNT ON CONTINENTAL 


for Quality aud Sowiee 


Experienced engineers and service specialists, 
offering equipment and supplies of proved quality. 
That's what you get when you count on Continental. 








L srean 


PRESSURE INDICATING 
GAUGES 


can be supplied promptly to the 
Southwest Area from the large 
local stocks of the LONERGAN 
FACTORY REPRESENTATIVE 





THE INDUSTRIAL 
PIPE & SUPPLY CO. 


7204 Avenue “L 


Houston, Texas 











Stock includes a wide var ety of Bourdon 
tube materials 
surtace 
complete range of dial scales from 15 

through 10,000* and sizes to meet 


most known applications 


case construction for 
and/or flush mounting 


FOR LOCAL STOCK SERVICE 
Phone (Houston) WOodcrest 8896 


Lonergan 


J. E. LONERGAN COMPANY 


Established 1672 








216 N. 2ND $7. PHILA. 6, PA. 


W.H.CURTIN & CO. 


sowrsric LABORATORY APPARATUS & CHEMICALS 


taroat 
sew own eane 
anim en ve 


Happening 
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Personnel Changes Announced 
By Stanolind Oil and Gas 


1} i 


Chemists Given New Titles in 
Changes at Standard (Indiana) 


1046 


Former Tide Water Officer 
Opens Consultant Firm 
1? | Grav P P 


Cresy! Compound To Be Added 
To Shell Premium Gasoline 
\ was t lit | wii 


Eighth Instrument Exhibit 
Increases 1953 Show Space 
| National Instrument Fxhibit 
n at Sherman Hote 


) 


Sinclair Aids Development of 
Cement Manufacturing Process 


{ 





Planning for 


Over 130 installations licensed by Perco throughout the 
United States, Canada and Latin America prove the wide 
application of Perco processes to current refining problems. 


Now is the time to upgrade your throughput. 





Write Perco today for full information. 


PERCO 


Dwidion 


profits with PE RCO 


Refiners rely on Perco for expert advice and consultation 
to improve refining performance, by the efficient utiliza- 
tion of Perco processes 

Perco offers many services. One of our engineers will 
be glad to review the economic application of the Perco 
process best suited to your needs. 


Make the most of your throughput—consult Perco. 


PHILLIPS PETROLEUM COMPANY 


- al a ~ 


_{PREROOL. 
roo peewee =— Bartlesville, Oklahoma 
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Staples Succeeds Humphrey as 


What's Happening 


eare 


Williar I Humplire ] 
Vat ssociats 


() (ompar 


Phillips Chemical Makes Loan 
To Office of Synthetic Rubber 
KR M. Wallace ‘ ‘ hy 
’ “5 ': 


Indiana Standard Head Says 


Industry Welcomes Peace Move 


Phy ndustry ke a 


entl 


Sinclair Sets Up Fellowship 
nelair Retimins Company ree 


H 


REMOVE 
THE DANGER 
OF 
OPEN AREAS 





Here's the Solution! 


BRlaw-Knox Electroforged Steel 


Send us dimensional sketch 


Grating is the ideal We will then forward you price 


coverage 

rote . s td wells . 
for unprotected pits, light well on grating cut to exact size. No 
basement stairways and other nuts, no bolts, no special tools 
hazardous open areas. It is a one required. Don’t delay anite 


jece steel material that ro 
re i today and make those danger 
under any 


vides safe footing 


spots both safe and usable! 


BLAW-KNOX COMPANY 
Grating Department 


BLAW-KNOX EQUIPMENT DIVISION 


2005 Farmers Bank suilding 
Pittsburgh 22, Pa 


conditions, and admits the maxi 
mum of light and air. Strong 

Silent Secure Thousands of 
installations are still on the job 


ifter 20 vears of traffic! 


Head of Tide Water Associated 


Mathieson Chemical Names 
Fred Stock Vice President 


Fred | Stock 4 | named a vice 
president of the Commercial 
ment Divis f Mathiesor Chemical 
Corporation I Mathieson in 


May 1952 yer t t his present 


ant to the 


Develoy 


Te 1 TT cl + s<1at 
apy \ i assi 


director of the lr nd pharm 
' , 

divisions. St k tormetr was 

dent m chare i sales for Chas. Pfizer 


& Company 


aceutica 


vice presi 


Shell Oil Appoints Porter as 
New Orleans Area Gas Engineer 

Richard Porter has beet 
yo ing J. M. Dillo 


ndent of 


named area 


! 


Dill ! 
1O40 


Gas department in 1949 


California Research Engineer 
Receives Fellowship at M.1.T. 
Creorgve er. It senior researcl 


Crest 


\Is mt 


\Il I 
Alexander Gets Executive Post 
At International Refineries 


exander. re 


Shell Agricultural Research 
Announces New Consolidation 
Fut ricultural researct 


i ( 1 activities 
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Yes .. . check the safety 
zone before ordering 
valves. Check . . . for voids 
in the body that could re- 
tain fluid when the valve 
is closed or open. 


VALVES ORBIT Forged Steel LP GAS VALVES are designed so that 
there are no voids in the body of the Valve, for fluids to 
® become trapped that could feed a fire or contaminate a different 
product. When the valve is closed it drains clean. 
Your Supply Store carries ORBIT Forged Steel Valves in stock. Sizes 1” to 4”. 
ASA Ratings 150 Ib. Class to and including ASA 2500 Ib. Class. Screwed and 
Flanged Ends. Maximum Rated Working Temperature 250 Fahrenheit. 


fs a 4 . 
pen ey Oe | Oe Eee aes 


BRANCHES 


HOUSTON, TEXAS, 407 Veloxo ORBIT VALVE COMPANY 


(Serving the Gulf Coas?) 
ODESSA, TEXAS, 402 West County Road 


(Serving West Texas) 


CASPER, WYOMING, 1740 E. Yellowstone Cp. O. BOX 699 TULSA, OKLA. 


(Serving the Rocky Mountain Stotes and Canada) 
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INTALOX SADDLE PACKING msi 


DISTILLS 107% MORE CHARGE 


IN 10% LESS TIME 


Field experience is consistently bearing out earlier test data reflecting the 
greater efficiency of Intalox Saddle Packing. But it is infrequent to have 
such excellent comparative data as that furnished us by a major manufac, 
turer of organic chemicals. 


Two column stills with identical colurhn and condenser characteristics dis- 
tilled the same materials side by side, under carefully controlled duplicate 
conditions. The Towers were 19” ID with a packed height of 32°. Steam 
pressure in the coils was 100 psi-g in both cases. The only difference was 
that Tower “A” was packed with |” chemical porcelain Intalox Saddles, 
Tower “B” with 1” chemical porcelain Berl Saddles 


Tower “A” handled a 10% greater charge in 10% less time than Tower 
“B”" with product specification equal. 


The substantially lower pressure drop through Intalox Saddles results from 
the unique, patented design, which provides a greater degree of randomness 
in packed beds. No two pieces can fit exactly into the other. Pattern packing, 
nesting, over-lapping and “blocked” areas are held to a minimum. The 
greater total surface area of Intalox Saddles is thus accompanied by greater 
available surface area to liquor and gas. Greater operating economies, higher 
product yields, and favorable HTU factors, establish Intalox as the pre- 
ferred packing. 


Here are the comparative figures 





Relative 
Temp 

Driving, 
Force, as 


Steam 

Tem 

Type Pot Condenser | Pressure Pot (100 me s 

Tower of Pressure Pressure Drop Ap Temp 448°F) 

Packing mm. He mm. He mm Hg f minus based = 
a 

Pot Temp Saddles 





PRODUCT Ne. | 





1 
Intalox 
Saddles 


1 
Bert 
Saddles 


18 








PRODUCT Ne. 2 





1" 
Intalox 
Saddles 


! 
Berl 
Saddles 


‘4 



































POT PRESSURE 


STEAM 
PRESSURE 



































REFLUX 


PRODUCT TAKE-OFF 


PACKED 
TOWER 


INTALOX OFFERS: 
Lower Pressure Drop 
Higher Flooding Limits 
More Surface Area 
Greater Free Space 


More Area Accessibility 
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Rohm & Haas Completes New 
Addition at Deer Park Plant 


An $8 million addition t Rohm & 


Hass ( mipat y's Deer Park 


What's Happening 


t! Petroleum Refining 
i Penn State’s S | 


emical | int has been « | ted 1 cs 


lexas 


Lhe executives, ]. | 


| methy 
Retimins ( 


mipany, 


\\ 


Penn State Group Honored rs resear 


tory with Assoc 


Kellogg Unit Make New Branch 
For Oil Industry Contribution : clade 


Of Scientific Research Society 


\ r | been presented t! Presidents of twe 
MW Hogg branch of tl tif Params 


Researcl ‘ety of Americ to Dr. M. R. Fenske and his associates Fisher 


ems 


hnniques proc mnprovement 
] 


, tex 
Pennsylvania oil re 

' ‘ onl , try hen 
mpanies recently paid tribute tor | identificat 1 met 


Prevent thermometer fogging 


Sonneborn Appoints Schindler 
Daugherty Refinery Manager 
| ns Schindl 5s been nan 


’r. Ha 


No matter how long you dunk it, 
you can't cloud the accuracy of 
a Rochester dial thermometer. 


‘ 


THIS SUBMERSIBLE QUALITY is impor- 
tant to you. It means fast, easy temper- 


ature readings ... without any danger 


of a foggy crystal causing inaccuracy. 


Thermal Insulation Society May 
Become National Organization 


Rochester dial thermometers are as- 


sembled and hermetically sealed in a 
Ht special humidity-controlled “dry” 


room. This eliminates any possibility of 


condensation inside the thermometer. 


ALL STAINLESS STEEL CONSTRUCTION— 


All outer parts (except crystal) of hard blow should knock it out of ad- 


Rochester dial thermometers are stain justment, you can have it back on the 


less steel. What's more, the case, stem job in less than a minute ... without 


and nut are fused into a single corro- taking the thermometer apart or break- 


sion-resistant unit by an exclusive ing the hermetic seal. 


Rochester welding process. 
You can order Rochester thermom- 


Snell Promotes Cyril Kimball 


Kit i is beet 


} 


tive 





ERRATA 


The following corrections should 
A New Ay 
oach to Tray Design which ap 
157-161 of the May 


Issue of Petrotetm ReFINer 


be made in the article 


peared of 


pag 
lable I, footnotes: “Fig 


The percent of 4! 
relers to the 


in Figures 


160 Figure > shows the 
capacity of vapor in cubis 


second 
econd 
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EXCLUSIVE OUTSIDE REC ALIBRATION— 
Rochester makes the only industrial 
thermometer that can be recalibrated 


from outside the case. If an extremely 


MILLIONS of Rochester dial thermometers 
are now delivering dependable service 


Xochesles 


DIAL THERMOMETERS 


GAUGES 
AMMETERS 


Srv | a 
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eters from one of our specialized in- 
strument representatives listed in 
Sweet's Catalog. Just mail the handy 


coupon for full details, 


Rochester Manufacturing Co., Inc. 
38 Rockwood Street, Rochester 10, N. Y. 


Send me complete information on Rochester 


Jial thermometers 
NAME 

TITLE 

COMPANY 


ADDRESS 








\q [ What's Happening | 


By { sncenieices 
-SAVING EFFICIENCY wen ” Ewing Appointed to 


New Indiana Standard Posts 
@ Longer Life 
@ Custom Molded Precision Pipe Fit 


@ Aftractive, Smooth Finish 


Now available in pipe covering and block insulation, Mundet 85% 
Magnesia permits new heat-saving efficiency. Precision manufacturing on 
the latest type of automatic equipment insures uniform standards, Extra 
durability is built into the insulation. It does not “powder”, settle or disinte- 
grate. It is unaffected by either steam or water leakage. It maintains an 
attractive, smooth finish. Precision pipe fit is assured, with no spaces left for 
the escape of heat. You benefit from the most 
modern manufacturing facilities for the pro- 
duction of heat insulation. Write for specifi- 
cation information and recommendations. 
Mundet Cork Corporation, Insulation Division, 
7101 Tonnelle Avenue, North Bergen, N. J 


Vi U ‘ D F [ Indiana Standard Organization 
Meets on Long-Range Planning 
| Now — take 


PIPELINE TEMPERATU 
| A” % ... without shutdown 


for thermocouple McCollum Hits Complacency in 
Oil Industry Public Relations 











> _ installation 


This new BAYONET ~ 

CONTACT THERMOCOUPLE WITH sn 

PIPE CLAMP ADAPTER attaches quickly =“"%>qa 

and easily to the outside of a pipe—does ~~ 

not project into pipe. It is installed without 

inserting wells, tees or drilling and tapping holes. The sensitive 
tip is spring-loaded for good thermal contact and responds 
rapidly to temperature changes of the pipe surface. Furthermore, 
the thermocouple can be detached and used again elsewhere. 
Excellent for steam, process, or heat transfer lines where you Phillips Petroleum Announces 
must know temperatures at various points. Inexpensive .. . S 1M tCh 
accurate. evera anagemen anges 


Standard adapters fit pipes from 4" to 4”. 
py We can make even larger sizes, if you wish. 
BULLETIN 


me Thermo Electric G.I 


FATR LAWN NEW JERSEY 











maximum fuel 


savings 
SN 
better 


temperature 


eolatine) 
____. 


Johns-Manville offers... 


new 52-page THERMAL INSULATION SPECIFICATIONS manual 


For the oil refining and chemical process industries—the 
most complete manual of thermal insulation specifications 
ever offered! It contains 52 pages of data, specifies the 
correct insulations and methods of application for 
equipment in every temperature range encountered in 
these industries. Vessels, tanks, flues, pipes, breechings, 
stacks, vacuum filters, oil heaters and many other 


types of equipment are included. 


Johns-Manville offers industry undivided responsi- 
bility for all thermal insulation requirements. J-M com- 
plete insulation service includes: 

J-M Materials—for every temperature requirement 
from minus 400F to plus 35000F. The many different 
kinds and forms of J-M Insulations include pipe insu- 
lation, sheets, blocks, bricks, blankets, insulating ce 


ments and fills, insulating papers and felts. 


JM, Johns-Manville 
eirst in INSULATION 


MATERIALS - ENGINEERING - 


APPLICATION 


J-M Engineering—to provide the technical knowledge 
needed to specify the correct insulation for maximum 
performance. Johns-Manville has almost a century of 
experience in insulation engineering. It has the world's 
largest insulation laboratory for the development of 


new and improved products. 


J-M Application—to insure long, trouble-free ser- 
vice. J-M Technical Service Units and J-M Insulation 
Contract Units are located throughout the country 
rhey are staffed with men skilled in the application 
of Johns-Manville Insulations according to proven 


and successful J-M methods 


Mail coupon for your copy of manual. 


Lhis Jobus-Manville manual of Thermal Insulation Specifications i 


offered as « rer to the oil vefining and chemical process Industri 


Johns-Manville, Box 60, New York 16, N.Y 
In Canada, 199 Bay St., Toronto 1, Ontario 


Please send me without charge copy of your 
Insulation Specifications, IN-128A 
Name _ litle 
Company 
Address 


City and Zone State 





~ there’s a RIGHT way 
fo trap a Steam Line! 
just speciFy Clark CONTROLS 


handle double the usual amount of 
condensate. In addition, Clark manu- 
factures open bucket and float type 
traps as well as pressure regulators 


Thanks to the proven dependability 
and completeness of the Clark steam 
trap and regulator lines, power 
engineers can meet most of their 
requirements simply by calling a Clark 
representative. For there's a “right” 
Clark steam trap for every purpose 

Clark makes the famous patented 
Duo-Step inverted bucket traps that 


SERIES “450° FLOAT 
TRAP. For drainage 
where continuous flow 
is desired, or for main 
taining liquid § levels 
Steel construction for 
pressures to 600 P.S.I 
Compound linkage 
gives larger copacity 
Size Y%" to 2” 


"Y" SELF-CLEANING 
STRAINERS. Remove dirt, 
scale and grit from 
steam, fluid and gaslines 


Sizes 4" to 3” 1.P.S. 


OPtm sucker 
STEAM TRAPS 


mF 


moat 


HOME OF D 


and strainers. 


So call on Clark for all fluid control 
requirements. There are Clark repre- 
sentatives in most major Cities. 


SERIES “80"-D (DUO- 
STEP) TRAPS. Cast semi- 
steel construction for 
pressures up to 250 P.S.1. 
and temperatures to 
450°F. Equipped with 
Duo-Step Leverage and 
Venting, Clork-loy seats 
and discs. Pipe sizes 
from 4" to 2”. 


SERIES "60" INVERTED 
BUCKET TRAP. Choice of 
horizontal or vertical 
inlet or outlet. For pres- 


Cc 
& 


r 


y 


sures up to 150 P.S.1. Lo 


“Clark-loy” guided disc 
ond seat. 


UO-STEP a 


“ory MANUFACTURING COMPANY 


1830 EAST 38th STREET 
CLEVELAND 14, OHIO 


Distributors and Representatives in all major cities 


PRessuRe 
REGULATORS 


What's Happening 


the executive staff, have been appointed 
members of the operating committee 

C. Cavin, formerly assistant super 
intendent of the Phillips, Texas, re 
finery, has been promoted to superin 
tendent of the Kansas City refinery, re 
placing Fair. K. A. Anderson, formerly 
mechanical superintendent at the Phil 


lips refinery, replaces Cavu 


California Sets Pace in Record 
1952 U.S. Gasoline Consumption 


Consumption of gasoline in 1952 in 
the | S. rose to an all-time peak ot 
46.4 billion gallons, the American Pe 
troleum Institute has announced. The 
record-breaking total includes motor 
fuel consumed in public and privately 
owned cars, trucks and buses, airplanes, 
tractors, stationary engines and similar 
power units 
2.5 bil- 
lion gallons over consumption tn 195] 

California, second in population but 


It represents an increase ot 


first in motor vehicle registrations, cor 
tinued to he the country’s leader Im gas 
onsumption. Californians require: 

on gallons, while Texans and 
' ved wuotl $9 and 09 


ly 


cers foll 
n 
ilions, respective 


Ilvania, ©} 


Creole Petroleum Corporation 


Names Miller Export Manager 
Jol W. Milles 


department of 


Phe appotmtment t 
iS manag f the kxy 
Creole Petrole 


1 ( rporation has beer 
announced. Miller's app 


intment wal 
er ot the 
Milles 


ities AS \ ‘ esid 


ible the former manag 

department, Robert W 

lias treme to ht 

director of Creole 
John W. Miller 

vit! ( re le Petrol 

ated companies of 

Company (New Jersey) 

became assistant manage 

department in 1949 


Mines Bureau Reports Survey 
On Aviation Gasoline, Jet Fuel 


( haracteristics thon vas 


and jet tuels produced i: vear by 
American manutac rs are given in 
Bureau of Mines report investivati 
recently released by ‘ at ot the 
Interior Douglas McKay 

The report presents results ofa na 


tional surve of aviation fuels, during 


which the manutacturers typical 
: ; 


samples of their products and sent 
Bureau of Mines for 


thre 


information to the 
compilation 

Of 94 samples of aviati 
lines on which the report en 


tion, 35 represent fuel f 
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Troubled by 


corrosion from 


Naphthenic Acids? 


Try Inconel 





CORROSION TEST DATA 


1. Test spool exposed in bottom of primary frac- 
tionating column of topping unit. Naphthenic 
acids in heavy distillate. Neutralization value of 
distillate 2.5 mg. of KOH per gram. Sulfur con 
tent 2.4%. Temperature: 500° F. Duration of 
test: 174 days on sour crudes, 119 days on sweet 
crudes, 24 days off stream (spool in column a 
total of 317 days). 

Average Corrosion Rate 


Inconel 0.003 ipy 

2. Spool exposed between trays 6 and 7 of 
secondary fractionating column on high vacuum 
unit. Naphthenic acids in heavy distillate. Neu 
tralization value of gasoline 2.0 mg. KOH per 
grom. Sulfur content 1.7%. Temperature: 500 
F. Duration of test: 59 days 

Average Corrosion Rate 


Inconel 
3. Spool exposed in a second stage separator of 
a combination unit handling cracked petroleum 
gas oil from Monaca crude (naphthenic base) 
Sulfur content 1.27%. Temperature: 760° F 
Duration of test: 18 days. 
Average Corrosion Rate 


0.0074 ipy 


4. Spool exposed in a first stage intercondenser 
of a combination unit handling cracked Monaca 
and Quiriquire crudes (naphthenic base). Sulfur 
content: 1.1%. Temperature: 800° F. Duration 
of test: 131 days in Monaca crude; 65 days in 
Quiriquire crude 

Average Corrosion Rate 


*ipy—inches penetration per year of continuous 


As a result of plant corrosion tests of South American distillates containing 
naphthenic acids, more than 20,000 pounds of Inconel were used for the 
1,085 cold drawn seamless tubes in these 3 heat exchangers. Tube sheets 
are of Inconel plate 30's” and 34's” dia., 2-1/16" and 2-3/16" thick. 
Photo courtesy of Foster Wueerer Corp., New York. 


Naphthenic acids in the high temperature distillates were 
complicating the corrosion problems of a certain South 
American refinery. 

So the problem was taken to Inco. Using Inco test spool 
specimen holders, plant studies were undertaken to deter- 
mine the material best suited for corrosion resisting heat 
exchangers. 

As a result of the findings summarized at left, Inconel® 
condenser and heat exchanger tubes were installed in 1940. 
They are still in service. 

Nickel and Monel® are suitable for distillates containing 
naphthenic acids where temperatures do not exceed 500°F. 
But where temperatures exceed this, Inconel provides better 
resistance to possible sulphur attack. and oxidation. 

Like Nickel and all high Nickel Alloys, Monel and Inconel 
are strong and tough, yet they are readily fabricated and 
welded. No after-treatment is required to develop maximum 
corrosion resistance. 

Both Monel and Inconel are supplied in all commonly 
used mill forms plate, sheet, strip, rod and seamless tubing. 
Inconel can also be had as Inconel-Clad Steel and it can 
readily be welded to steel to make linings. 

For help on your heat exchanger corrosion problems, 
write Inco’s Corrosion Engineering Section. Be sure to give 
full details. 

It is advisable to place equipment orders with your sup- 
plier well in advance of scheduled use. Distributors of Inco 
Nickel Alloys can supply the latest information on avail- 
ability from warehouse and mill. The International Nickel 
Company, Inc., 67 Wall Street, New York 5, N. Y. 


exposure 
**Specimens originally 0.031 inches thick were 
completely destroyed during test period 


Inco Nickel Alloys ata; 
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Nimonic® Attoys ¢ Nicken ¢ Low Carson Nicker ¢ Dusanicxer® 
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New guide to longer life 
for METAL STRUCTURES 


Tells WHAT metal primer to use 
. . » WHERE and HOW! 


The most important part of a metal protective system 
is the primer. Now it's easy to select the right primers 
for long-lasting protection of various kinds of metal 
and conditions encountered in service. 

This new 12-page book describes the complete line 
of Sherwin-Williams Primers . . . tells what primer to 
use for steel, galvanized iron, galvanneal, terneplate, 
aluminum. Included are application data and sugges- 
tions on proper surface conditioning preparatory to 
priming. 

Be sure you get a copy. Write for Brochure A-769. 
The Sherwin-Williams Co., Petroleum Division, 
Cleveland 1, Ohio. 


SHERWIN-WILLIAMS 


PETROLEUM FINISHES 


What's Happening 


use onl 33 represent fuel for military 
use only and 26 represent fuel for botl 
commercial and military use For the 
first time im this series of reports, data 
are given on five samples of grade 108 
135 aviation fuel. Analyses of 34 samples 
of aviation jet fuel are also presente d 

\ free copy of Report of Investigation 
$OX2,. “National Annual Survey of Avia 
tion Gasoline and Aviation Jet Fuel 
1952 Production, can be obtained fron 
the Bureau of Mines, Publications Dis 
tribution Sector 200 Forbes Street 


Pittsburch 13, Pa 


API Refining Division Honors 
Halloran in New York Meeting 


In recognition of his many contribu 
tions to the petroleum industry, Ralpl 
\ Halloran, former president of Phe 
California Researcl Corporation has 
beer presented a  Certihcate ot Appre 
ciation.” The presentation was made in 
absentia at the recent dinner meeting 
# the Divisior t Refining t the Amer 
ican Petroleum Institute 

Howard G. Vesper, current president 

California Researcl accepted t! 

on behalt f Hall ran, wl 
is im Berkeley, Calif 

It making the presentation | 
MecConnel, vie hairman of the general 
committee ot Division of Refining 
and vice president of The Standard Oil 
Company of Oh praised Halloran as 
aman “who spent 40 years of his life u 
the oil industry and made many impor 


tant contributions to tt devel pment 


New Forum Interested in Uses 
Of Atomic Energy in Peacetime 


\n organization mterested in the i 
dustrial development and application of 
atomic energy tor peaceful uses has 
filed incorporation papers with the New 
York Secretary of State. Presidents 
key atomic energy executives of 13 cor 
porations and inst'tutions of higher edu 
cation were named as directors of the 
group. To be known as the Atomic I) 
dustrial Forum, Inc., it will be made 
up of businessmen engineers, Sscrentists 
and educators 

Members of the board of directors 
from the petroleum and petrochemical 
fields include Dr. Mark |} Putnam, 
executive vice president, The Dow 
Chemical Company, and Ross W 
Thomas, vice president, Phillips Petro 
leum Company 


Standard (Indiana) Promotes 
Lamoreaux to Refined Oils Post 


( H. l.amoreaux, assistant genera 
manager t sales for the eastern divi 
sion of Standard Oil Company (In 
diana), has become assistant general 
manager ot Standard’s gasoline and re 
fined oils department. He joined Stand 
ard in 1924 as a salesman at St. Louis, 
holding several sales positions until his 

pointment as general manager of sales 
or the eastern division in 1948 


Second Look for Scrap by Sun 
Results in 10,508,960 Pounds 


An additional 10,508,960 pounds 


rap metal have been fou 


Petroleum Refiner 





Your Management wants to know... 


Why dust recovery 
is a profitable 


investment 


Nineteen years ago, our engineers developed what about the kind of results industry has been seeking: 
we think is the most workable way of solving the substantial profit increase, improved product and/ 
Dust Recovery problem. It was the formation or process, better employee morale. 

of “dust recovery teams”, consisting of Buell To learn more about Buell’s 3 baste systems of 
engineers and the plant engineer—the man who ust Collection, Buell’s Team-up with the Plant 
knows his particular dust problem better than Engineer and how they can work for you—send for 
anyone else. ; the new informative booklet entitled, “The Collec- 
This team, drawing on the experience and back- ._ tion and Recovery of Industrial Dusts”’. 

ground of Buell, coupled with the plant engineer’s Buell Engineering Co., Dept. 21-F, 70 

intimate knowledge of his own problem, brought Pine Street, New York 5, N. Y. 


J = 
VAN TONGEREN ‘SF’ ELECTRIC PRECIPITATOR — TYPE ‘LR’ DUST 
CYCLONE PRECIPITATOR CYCLONE COMBINATION COLLECTOR HOPPER VALVES 


furcraic Ee 
sf CYCLONIC 


ENGINEERED EFFICIENCY IN DUST RECOVERY 
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U.S. SPECIAL 
REFINERY PACKING 


Style 251. Recommended for reciprocating rod 
handling acid sludge and oils not over 400 degree 
F. In coil form this packing makes an excellent 
filter press gasket. Made with a molded channel 
composed of layers of high-quality asbestos, fric 
tioned together with a compound highly resistant to 


liquids encountered in refinery service 


NAS 


U.S. MATCHLESS® PACKING 
Style 16022. For hydraulic equipment, presses, 


ims, triplex pumps, outside packed pumps. This is 
essure packing—will withstand hydraulic 

s high as 8000 pounds. Its self-adjusting 

ction results in reduced wear and tear 


minimizes friction 


U.S. RAINBESTOS HIGH-PRESSURE 
ROD AND PLUNGER PACKING 


Style 101. For packing reciprocating or oscillating 
rods and plungers against high-pressure steam, ait 
ind gas up to 500 degrees fF Made from selected 
isbestos cloth, with a genuine U. S. Rainbow non 
hardening cushion, formed square, and treated with 


ting lubricants and graphite 


U.S. CENTRIFUGAL 
PUMP PACKING 


Style 193. For centrifug 
ing or oscillating rods or 
cold, fresh or salt water, oil 
caustic solutions and ammont 
tos, thoroughly lubricated 
braiding, by an exclusive 


U.S. BRAIDED 
CAUSTIC PACKING 


Styles 126, 136. For reciprocating and centrifugal 
pump rods and valve stems handling light caustic 
and other corrosive solutions. Made from asbestos 
yarn, thoroughly treated with a special “U.S.” caus- 
tic-resisting compound, and graphited. Style 126 is 
made in round cross-section. Style 13 


cross-section, 


U. S. GASOLINE 
PUMP PACKING 


Style 413. Specially designe © service against 
cold gasoline, mineral oils and most solvents in serv- 


ice on centrifugal or recipro 





U.S. COMPRESSED ASBESTOS SHEET 
Style 899. Recommended for packing © oil 


7 . 
flun W JOINTS against super-he 


isoline, water, some acids, alkalin 
ited o1 solutions and other chemicals. This is 
Ruse the original oil proot isbestos fibre high 
pressure sheet developed specially for 
oil industry conditions. Will not 
soften, burn, blow or ooze out of a 
joint, and does not deteriorate with 
age in stock. 


“U.S.” STANDARDIZED PACKING CHART 
FOR REFINERIES AND GASOLINE PLANTS 


First “U.S.” Packing Style Number Listed for Each Condition 
Is the Best Recommendation for that Particular Service 


Oil enseal oil 


| Distil- and | Upte | Over | Am- 
Service | lates | Butane | 400° F.|400 F. monia Caustic Acid 


Weak 136 
Centrifugal.... 413 16193 193 512 193 293 


Strong 293 


Reciprocating 
Steam End. 101 101 101 101 101 101 101 


16012 | 16012 | 16022 1602? 160 2 
Fluid End.... 16010) 16010 251 133 


251 |16133) 251 512 251 
U. S. OIL RESISTING 


DIAPHRAGM SHEET PACKING ees ae | oe a. 


Valve Stem.... | 4 
In several styles. made from high 
' 
t 


quality cotton fabric and nylon tnser- 


rene cover Stocks Im- 


action of cold oils and Gaskets 
Style P-2901. Supersensitive sheet, 
1/32 hick, 36” wide 
and 


+ ot > Sweetland Press 
rion, in 36” width only, over, 
‘ I | up 


Gaskets for: 
Style P-2138. Cotton sheeting in sertion, 46” wide, 1/16” thick 


\ Bolted Type... 
Style P-2904. Nylon insertion in Tank Cor Gaskets - 


{ Screw Type. 
Style P-2133. \icdium wt ick i 40” widths, 1/16” thick and over 


f hese packings can fill 90°7 or more or “U.S.” District Sales Offices. And 
of your packing needs for the refinery. for special problems, engineers at any 

U.S.” Research perfects it 
“ULS.° Production builds it 
U.S. Industry depends on it. 


All standard sizes and dimensions are of our 25 branches stand ready to pro- 


obtainable from your supplier’s stock vide packings to fill your requirements. 


UNITED STATES RUBBER COMPANY 
MECHANICAL GOODS DIVISION + ROCKEFELLER CENTER, NEW YORK 20, N. Y. 


Hose « Belting « Expansion Joints « 


Rubber-to-metal Products « Oil Field Specialties « Plastic Pipe and Fittings « Grinding Wheels « Packings « Tapes 


Molded and Extruded Rubber and Plastic Products « Protective Linings and Coatings « Conductive Rubber « Adhesives « Koll Coverings « Mats and Matting 
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What's Happening | !rlineries at Marcus Hook, P in! Forbes Asks Senate to Boost 
' Ls k” drive mantling  s sbsolete | Funds for Synthetics Program 

} thie \ il Pet eur i t ( ‘ ‘ DONE ! vatcl Bureat f Mines D ‘ tor Joh ] 

| thy pat ected t Forbes st 1 nt sKed the ate 


WOOO 1 | i rl _ 


( | 


New Chief Accountant Named 
At Sun’s Canadian Refinery 
Raly DH et i te (MMe 

. Rifle ( ind $768.000) + 

lrogenation research at Bru 
| rbes has asked t 

store $1,995,000 knocked j 

House, including $477,000 for the 

shale laboratory t Laramie \W 

SS50.000 tor | gasification resear 

Morgantow _ and S668.000 1 


vas synthesis research at Brucetor 


Date Remains Indefinite for 
Hearing “Cartel” Arguments 


Date tor nears irzument 





not he 
Federal 


lamn 





place 
find a mutually 
hk aruvutile 


before 


Continental Employe Selected 
For 1953-54 Sloan Fellowship 


LD). Grubb, as 


a “ 
2 ate a. 


—_—7 
we 


Kk 

Kenyon provide a complete thermal insulation service to the onic 
vil industry, including technical advice on thermal insulation sales 1 
specifications, and finishes for all conditions. Supply of mat 
erials, application, supervision, on sites throughout the world. 
The photograph shows columns on the Distillation Unit. 


M.E.C. project at Ellesmere Port, Cheshire. 


General Petroleum Employe 
CallinKENYON to keep the heat in! _ Completes 30 Yours Service 


WM. KENYON & SONS (AMERICA) LTD., PERTH AMBOY, N.J., U.S.A. 


WILLIAM KENYON & SONS LTO DUKINFIELD, CHESHIRE ENGLAND 
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— Dennis e CE 8206 


@ Look to this symbol for an 
efficient, economical solution 


SCHAPANSKY AND KING 


CONTRACTORS 


Specialists in the air 
placement of refractory 
materials and Gunite for 
the oil and chemical in 
dustries. Write today for 
full details 


e Houston, Texas 





PROTECT WORKERS AGAINST 
HARMFUL CONCENTRATIONS 


... with the 


NEW 


M, S.A. 


OF AROMATIC 
HYDROCARBONS— 
BENZENE, 
TOLUENE, 
XYLENE 


AROMATIC HYDROCARBON DETECTOR 


Workers are better protected 
against harmful concentra- 
tions of aromatics when this 
accurate, Compact instrument 
is on the job. Concentrations 
are easily and quickly deter- 
mined on the cylindrical scale 
which is separately graded for 
benzene, toluene and xylene. 
The length of stain, which 
increases with increasing con- 


SAFETY EQUIPMENT HEADQUARTERS 


centrations permits testing 
crews to improve ventilation 
or alert workers when “safe 
limits” are exceeded. 

The instrument is fast and 
simple in operation, and re- 
quires no special training to 
use. For complete details, 
write now for Bulletin No 
DD-1. 


MINE SAFETY APPLIANCES CO. 
Braddock, Thomas & Meade Sts. 
Pittsburgh 8, Pa. 
our Service. 76 Branch Offices 

n the United Stotes 


At Y 








PUBLIC REFINERY EQUIPMENT 
WORTH APPROXIMATELY 


AUCTION $1,500,000 


LUBRICATING OIL SECTION FT. WORTH PLANT ONLY 
PREMIER OIL REFINING CO. 
ON PREMISES AT N.E. 28TH & SYLVANIA 

FORT WORTH, TEXAS 
JUNE 25, 1953, 10:30 A.M. 











Thursday, 





TO BE OFFERED IN SINGLE LOTS ONLY 


*& COMPLETE WAX PLANT ,.. moiing 


neutral oils and crystalline waxes, including filter 
plant. 


* COMPLETE BRIGHT STOCK DE- 
WAXING PLANT For making 0-10 pore 


point bright stock and 80-90 penetration petrolatum, 
including filter plant. 


In addition to above which include presses, exchanges, 
chillers, compressors, brine coolers, dewaxing ma- 
chines, ammonia generators, pumps and fittings, will 
be offered tons and tons of pipe, fittings and valves, 
angle irons, structural steel, 2 portable steel build- 
ings, tanks, cranes, tractors, trucks, etc., etc, 


TERMS: Cash 

25% Deposit when 

bid is struck down 

Balance on de 4 \ } 

livery eee DALLAS * TEXAS 
CONTACT - . 











Pipe Stanchion COSTS... 


“CUT TO THE BONE!” 


PRE-CAST CONCRETE PIPE STANCHIONS—A NEW, PRACTICAL 
IDEA IN REFINERY CONSTRUCTION! 





® NO MAINTENANCE... ever! 
® Low initial cost! © Insurance rates reduced! 
© Adaptable to a variety of requirements! 
® Designed for future expansion! 


engineered, manufactured and erected by the 
Write for descriptive literature. 


One responsibility 
experienced RACKLE organization 


The George Rackle & Sons Company 


Monufacturers of structural concrete products since 1870 


P. ©. Box 15008, Houston 20, Texas, Phone ORchard-1736 
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What's Happening 


> MICRON | 
Indiana Standard Names Larson 


/ ; LT f R § To Head New sperms Division 
M rs ) perints 
mt for finished |) is <° ak | 


PETROLEUM | 
PRODUCTS | 020) 


1946. He wast 








Designed to remove dirt (down to 5 microns) from finished petroleum 


products removal of this microscopic rouge lengthens the life of jet 


and gasoline aircraft engines, pumps, meters, valves, and fittings. They | Eastern Operating Head Named 


Te Ue a a At Tide Water Associated Oil 
EXCEL-SO Filters can be built to any code requirement, API-ASME, ASME | 

or state codes for unfired pressure vessels. They also meet requirements , I nt Of 
of JAN or MIL specifications. Available in capacities from 10-2000 GPM 


Special “Throwaway” Plastic Filter Bundle available on request. Write for 
Bulletin FO-52 


“WARNER LEWIS COMPANY 


BOX 3096 e TULSA, OKLAHOMA 





AIR GAS AMMONIA ° 


_—— operators 


do you want peak performance 


Quiet, vibration-free operati 
oy) Less power consumption lames W. Me Laughli 62 e | 





Low pressure loss t, Ur 1 Car 
Normal discharge temperature rene 


Lower operating costs 


if you do... investigate the established 
advantages of VOSS VALVES for your machines. 


VOSS VALVES are made to specifications, machined from solid 
stock (not cast)—PLATES ore machined and ground (not press Tulin Retires from Shell Oil 


formed) for precise high-tolerance fit; VALVES and PLATES are 

of heat-treated alloy and stainless steel; the PLATES are dimen- With Over 32 Years of Service 
sionally stable, ductile, resist fracture, high temperatures and cor- an oe oy 

rosion; withstand fatigue; won't chip, crack or score cylinder walls. ne di 


Te increase the efficiency of your compressor, send us the name, bore, stroke and 
speed of your machine. Our detailed proposal will be sent without obligation. 


S$ (ALVES J.H.H. VOSS CO. 


784-A East 144th Street, New York 54, N. Y. 


etroleum 





Tempilstiks’ 


The amazing CRAYONS 
that tell temperatures 


For heat-dependent operations, control 
temperatures with TEMPILSTIKS . Simplic 
ity, accuracy, and economy have made 
them standard equipment in thousands 
of industrial plants. Available for 56 
different temperatures from 113° to 
2000 F—one for every temperature 
commonly specified for welding, 
flame cutting, tempering, 
forging, casting, molding, 
drawing, straightening, 


it’s this 
SIMPLE 


Select Tempilstik” for 


you want 
and scores of other heating a Sry 
2 NAA 
> 


operations. Eliminate guess- ; ~ ~ a 
~ ¢ 

work. Order today Mark your -” 

workpiece with it 

gives up to 


2000 3. 


readings 
When mark melts “~ 


specified temperature 


A AVAILA IN 
iSO taste has been reached 


LIQUID OR PELLETS 


BIG THREE 


WELDING EQUIPMENT CO. 
TT PSEET FORT WORTH, TEXAS 


GET 
PRECISION 
TUBE ROLLING 


Here's a new approach to the prob- 
lem of tube rolling. The auvtomotic 
VERNON-ORMECO Tube Expanding 
Machine utilizes a new controlled 
method of expanding tubes to pro- 
Features duce uniformly tight tube joints. All 
ROLLS UP TO 700 TUBE joints are rolled to the same pre- 
JOINTS PER HOUR selected tightness-fit regardless of 
ROLLS ALL TUBES 
UNIFORMLY TIGHT 
TO PRE-SELECTED 
TIGHTNESS-FIT 
OPERATES IN RAPID 
AUTOMATIC CYCLE 


variations in tubing or |.D. of tube 
hole. This greatly reduces the danger 
of leakage and speeds maintenance 
and manufacturing jobs 

The VERNON-ORMECO Tube Ex- 
REDUCES DOWN-TIME fanding Machine provides an excep- 
AND INCREASES tionally rapid operating cycle and is 
TOOL LIFE extremely simple to operate 


VERNON-ORMECO 
TUBE EXPANDING MACHINE 


Write for FREE Bulletin TX-50 


ae 
AR 
1. oe 


working temperature 





[ Vernon PIPE CUTTING PANTOGRAPH 
Vernon “Uaiversal” FLAME CUTTER 

VERNON TOOL CO.,LTD. grove STEEL. TALVGS 
soot Meridian Ave, | PO Gon 7555 (oe 





ulf Pul ishing ¢ ympany Publication 


How to strip a storage tank 


without scraping or sandblasting 


UT FAST —that’s how old coats of paint roll 
off when you strip tanks the quick, money- 


saving Oakite way. 


Powerful Oakite strippers, applied by hot-flow-on, 
steam-gun, or cold-flow-on method, actually float 
off paint, dirt, and grease—right down to the base 
metal, You save time . . . no hand scraping, chipping 
or blasting. You save money . . . long-life solution 


may be reclaimed and reused. And you're safe .. . 


no fire hazard. 


Ask your local Oakite Technical Service Representa- 
tive for on-the-spot demonstration. Or write Oakite 
Products, Inc., 50B Rector St., New York 6, N. Y., 


for details. 


PREE Booklet F7629—full of infor- 
mation on maintenance cleaning in all 
divisions of the Petroleum Industry— 
describes proved, money-saving 
Oakite procedures for such jobs as 


tabilicl 


* cleani g towers 


* cleaning tank car interiors 





* descaling heat exchangers in place 
* reconditioning barrels 
* salvaging rigs, valves, fittings 


Copy sent on request. Write today! 


Technical Service Representatives in Principal Cities of U. $. & Canada 


OAKITE 


(eet meee 086 © E Fe! OFF 


PETROLEUM SERVICE DIVISION 
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New Gasoline Antioxidant | “""* "°°"? | 


RE a aA oo nay 8 
' Shell Development Appoints 
gives Byck to Administrative Post 
Ir HH arold 


is 


( 


better protection 





at 


Sinclair Forms Subsidiary at 


lower cost ! Tulsa to Market Grade Oil 





Standard (Indiana) Promotes 
Lloyd Lewis to Section Head 


s been promoted ¢ 


ley 


IMPRUVOL 33 


® “Impruvol 33” gasoline antioxidant ts a 33's percent by weight 
solution of “DBP( di-tertiary-butyl-para-cresol, in toluene 
Equally effective in motor and aviation gasoline, it retards the Humble Announces Promotions 
formation of gum resulting from oxidation. “Impruvol 33° will In Baytown Refinery Division 
not contribute to induction system or engine deposits, nor will it ' 
impart color to gasoline since it does not form undesirable color t t at 
bodies with trace compounds 
Readily available in both liquid and flaked form, “Impruvol 33” 
can be added early in the refining process when the gasoline ts 
most susceptible to inhibitor addition. And it is not extracted from 
the gasoline by water, caustic, clay or the commonly used pipe 
line corrosion inhibitors. “Impruvol 33” may also be used to tn- 
hibitor-sweeten sour gasoline 
Less expensive than commonly used gasoline antioxidants 
“Impruvol 33” is also safer to handle since it is practically non- 
toxic and non-irritating. For further information on “Impruvol 
33” or DBPC, write 


a 


KOPPERS COMPANY, INC. 
Chemical Division, Dept. PR-63, Pittsburgh 19, Pennsylvania 





What's Happening 


Engineering division in 1924 as a draits 
man, he has served in various capacities 
He has handled such major projects at 
Humble as the first alkylation plant at 
Baytown 
Carl J. H. Wahlstrom, also in the 
project engineering group, has been pro 
moted to senior mechanical engineer. In 
1937 he joined Humble as a junior pump 
tester in the Mechanical division, trans 
ferring t the Engineering division in 
1938. He has served as draftsman, design 
neer and in a supervisory capacity as 


ineer in the mechani€al 


What's New 


in Books 


Organic Reactions Summarized 
Synthetic Organic Chemistry, Rome: 
Mh. Waener and Harry DD. Zook, John 

Wil & ns, 440 Fourth Avenue, 

New \ | . 


i 


he methods 
trequently 
Ne and 
s volume 
ctions used 

| 
vears selected trom a 
, 4 
urnals in the treld 

oted to tl t 
ontammins 


tucied and 
pe ot the 

hen ical litera 

7000 and more 
6000 organ ompounds are tabu 
with references ts yrrocedures for 
preparation, yi and physical 


nstants 


New Measurement Tables 


ASTM-IP Petroleum Measurement 
Tables, American Society for Testing 
Materials and the Institute of Petr: 
leurnm (Great Britain), 1916 Race Street 
Philadelphia 3 
The \STM-IP tables were prepared 

| yperation of the two sponsor 

eties and were developed by 

es on which all interested orf 

, ns, including the National Bu 
reau ot Standards, were represented, In 
formation previously given in Circular 
410, National Standard Petroleum Oj] 
lables of the National Bureau of Stand 
irds, has been incorporated in. the 
ASTM-IP tables. The new tables are an 
extension of both Circular 410. issued 
by the National Bureau of Standards in 
1936 ul the Tables for Measurement 


tf Onl published by the Institute of 


Petroleun in 19045 Original data on 


ce tw latter tables were based 


whi tl 
have been 1 mpu The common 
| rtions l ! 0 tables are 
numerically j ical except for minor 
im | STN. thing and 
ns. In order that con 
inise from the use of two 
differing only slightly in 
values, and because of the 
r temperature range and scope ot 
the new tables, the National Bureau of 
Standards prop to withdraw its ¢ 
ular 410 


SPARKLER 


HORIZONTAL PLATE 





Noted for 
High Quality, 
Consistently 
Uniform, 
Fine Sharp 
Filtration of 
Petroleum 
Products... 


Ny 





Many times Sparkler filters have been chosen by experienced filtration engineers in 
the petroleum field because of these specific features of superiority 
Sparkler filters deliver unusually high flow rates due to the horizontal plate con- 
struction that requires only a very thin precoat to produce fine sharp filtration right 
from the start. Less pressure is required with a thin precoat resulting in a filter cake 
of less density and high flow capacity. Intermittent operation of variation in pressures 
will not disturb the seability of the filter cake 
Any grade of filter paper, cloth, or screens, and any filter aid can be used with 
maximum efficiency because no pressure is required to hold the filter cake on the plate 
Frequently Sparkler filters are used in the petroleum industry with various grades 
of paper only without filter aid to perform a specific job that would be difficult or 
impossible with some other types of filters such as the removal of water from diesel 
lube oil or transformer oil 
A few typical applications of Sparkler Filters to the Petroleum and petro-chemical 
industries for the filtration of: 
Canned lubricating oil Diese! fuel oii 
Methy!-Ethyl-ketone Cooling tower water 
Polyisobutane Plant efivent water (to obviote 
Chlorinated hydro-corbons (carbon tet.) stream and lake pollution) 
Aviation gasoline Removal of Raney nickel from alcohol 
Jet engine fuel streams 
Hydraulic oil Insecticides 
Gas engine & diese! lubricating oil Caustics & acids 
(both continuous recirculation on Cottrell precipitator insulating oil 
the engine and batch-wise) (carbon black plants) 
Sparkler horizontal plate filters are available in capacities from 30 to 30,000 G.P.H 
depending on type of product filtered. Can be supplied in carbon steel, stainless steel, 
pure nickel, or monel, bronze, Hastelloy and Inconel. Rubber lined, brine o¢ steam 


jacketed 


Sporkler representatives for personal engineering service ore located in Dallas, Houston 
San Francisco, and other principal cities. Western Branch, Los Angeles, California 


Write Mr. Eric Anderson for your 


SP ARKLER wroprecentative. 


MANUFACTURING COMPANY 
MUNDELEIN, ILL. 





Sperkler international, Lid. Prinsengrecht 876 Amsterdam, Hollend 


ARTER OF A CENTURY 
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does 


af 


coil-itis “ 


- 
» 


have your 
processing’ 
tank production 


off its feed? 


When the appetite for work 
of your heating and cooling processes 
diminishes, the trouble may well be coil-itis. For, 
downtime due to pipe failures and limitations can 
seriously delay your production flow. Switch to Platecoils, the 
new tonic for production, as revolutionary as the new 
wonder drugs. Platecoils take 50‘ less tank space leaving more 
room for greater payload, They heat or cool 50‘ faster. 
They simplify maintenance and save hours of downtime. 
Equally important, Platecoils cost as much 
as 50° less in the first place. 
Platecoils cure production troubles involving heat 
transfer and give production a shot in the arm. 


Write for Bulletin P78 today! 


PLATECOILS SAVE 50% IN HEAT TRANSFER COSTS . 


PLATECOILS ELIMINATE At Sealed Power Corp., installation of 
Platecoils has completely eliminated a 
A 6-TO-8 HOUR-A-DAY 6-to-8 hour-a-day chipping job. Three 
Platecoils now heat a tank that pre- 
CHIPPING JOB viously took 4 pipe coils. Ask about 


| | other case histories. 
j 


BLATECOIL 


REPLACES PIPE COILS 





als 

-t<- 

“i 
Coil-itis — Diagnosed 
as tank heating and 
cooling problems. 
Platecoils — the pre- 
scription for solving 
pipe coil problems. , 


PLATECOIL DIVISION, KOLD-HOLD MANUFACTURING CO., LANSING 4, MICHIGAN 
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Meet Our Authors 


SF CONTISTED FROM PAGE 148 


Barnard Forrester Steel 


Indiana Standard Trio 
Has MIT Background 


D. P. Barnard, J. H. Forrester a: 
R. A. Steel, “Can the Refiner | 
More La t Is 


hy 


Mipat 
mington, Dd< 
m Wilminet 
e Univer 
e received a 
I wineering Ww 
E. degree in 1933. In 1921 
in M.S. deg in chemica 
and in 1926 an Se.D eure 
Satie subject tron Massachusetts 
Institute of Tech ri dls the 
research staff of ndat l in 1025 
From | ebruary . t September 
hie Vas ASSIST. 
search. He served 
i resears before eK ! “we researcl 
coordmator 1 ‘ I assoctiatior 
vith Stand was imstrumental in 
establishing company's automotive 
laboratory 
Dr. Barnard received the 1949 Horn 
Memorial Award presented by the 
ociety of Automotive Engineers. He 
was president of SAE in 1952 
In 1949 and 1950 he was president of 
the Coordinating Research Council and, 
in the same years, was chairman of the 
sutomotive research committee of the 
APL Division of Refining. He is a mem 
ber of ACS, ASMI 
lav H. Forrester, manaver of researc! 
for Standard, 1s a Texan, born in Hills 
boro in 1906. He was vraduated from 
the University of Wisconsin im 1928 
with a B.S. degree in chemical engineer 
ing. He received his M.S. degree in the 
same subject from Massachusetts In 
stitute of Technology in 1932. He joined 
Standard in 1929, transferring to Stano 
lind Oi and Gas Company in 1946. He 
returned to Standard in 1952 im his 
present capacity 
Durnme World War II Forrester 
erved on a number of industry com 
mittees concerned with t uence and aVia 
tion gasoline programs 
Boston born Robert A. Steel is) di 
rectoft ! the process division of the 
research departs rent f Standard Onl 
He received his B.S. degree trom Har 
vard in 1936 and his M.S. degree in 
chemical engineering from Massachu 
setts Institute f Technology m 1938 
The vear he graduated from M.1L1 
jomed Standard. In 1952 he was 
ippoimnted to his present position He 


is a member of ACS and AIChE 
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Repair Cost fo 
Valves in Sludge Burner Pump 


Valve parts were being replaced monthly in a large 
Eastern refinery. When Sims Pump Valves were 
installed — guaranteed to give longer service — no 
maintenance was necessary for over a year. Service 
then indicated a change in spring materials — cost: 
$6.40 — and an even further reduction of repairs was 
gained. 


Sims Pump Valves are carried in stock for more than 
10 different makes — and hundreds of sizes — of 
reciprocating pumps. Free catalog shows how they fit 
your pump, reduce maintenance, and give guaranteed 
better performance. 

lachned bs etich ” 


SIMS ‘iui 


HAS THESE PATENTED FEATURES 
Pl NI Pp \ A l \ I @® Velve dine thet rotetes 


every time 0 litt 
CO IN ¢ @® Double shock adsorber 
1314 PARK AVE HOBOKEN WN! wom hood 
M & M BLOG. HOUSTON, TEXAS 





= VIKING 
PUMPING 


Viking pumps are giving top performance wherever used in 
the petro-chemical industry. The above installation is serving a 
major pipeline company and consists of: a Viking Model 1-124, 
Size 2° Standard fitted heavy duty rotary pump mounted on 
welded steel skids and direct connected through 7 F Falk coupling 
to a 2 cylinder Air Cooled Power Unit. 

Write for new literature or engineering counsel. 


Distributors 


MANUFACTURERS MACHINERY FACTORS . CONTRACTORS 


Houston - Dallas - Kilgore - San Antonio - 
Christi, Texas. Houma and New Orleans, Lovisiana. 


Edinburg - Corpus 


1 Gulf Publishing Compar 
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MEET CORROSION PROBLEMS 


The chemical industries are employing more and 
more Croll-Reynolds Evactors in vacuum processes 
where corrosion resistance is a major consideration. 
These steam jet vacuum units provide pressures 
ranging from a few inches to a few microns. Croll- 
Reynolds is a pioneer in the use of new construction 
materials and our engineers are investigating corro- 
sion problems continually. 

Stainless steels, Monel metal, Beryllium copper, 
Ni-Resist, PMG metal, hard lead, special bronzes. 
Hastelloy, and Ilium are but a few of the special 
metals which find their way into our equipment. 
Carbon is used extensively as a lining material, and 
many plastics including Teflon and other synthetic 
materials are used for making complete Evactors, 

Consult our engineers for high vacuum equip- 
ment carefully designed for your specific conditions, 
and constructed of materials selected for your par- 
ticular conditions. 


a: eterna, 


CROLL-REYNOLDS CO., Inc. 


Main Office: 751 Central Avenue, Westfield, N. J. 
New York Office: 17 John Street, New York 38, N. Y. 


CHILL VACTORS + STEAM JET EVACTORS + CONDENSING EQUIPMENT 
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What Suppliers Are Doing 


Grubb Transferred to Huntington 
In International Nickel Changes 





SERVING 


p yR aN “6R9 INDUSTRY 


Steam Atomizing Oi! Burners 
Mechanical Atomizing Oi! Burners 
Low Air Pressure Oi! Burners 
Rotary Oil Burners 

industrial Gas Burners 

Combination Gas and Oi! Burners 
Tandem Block Combustion Units 
Fuel Oil Pump Sets 

Refractory Burner and Muffie Blocks 
Valves, Strainers, Furnace Windows 


Detailed information gladly sent you upon re 
quest 


<py Na > 


Established 1913 Rgi| incorporated 1917 


Cant 


NATIONAL AIROIL 
BURNER COMPANY, INC. 


1254 East Sedgley Ave Philadelphia 34, Pa 


. ; ! iH 











UNIT 


Since 1915 


CONCRETE 


SAND AND CEMENT 
Arta) oo eo 


Linings 
Encasing 
Fire Proofing 
insulating 
Repairing 
New Construction 
Renovating 
Redevelopment 
Send for specifications and bulletins— 
no obligation 
See our catalog in Sweets 


38 YEARS OF 
SERVICE TO 
AMERICAN 
COVERNMENT 


and 
INDUSTRY 








GUNITE CONCRETE & CONST. CO. 
ENGINEERS CONTRACTORS 
130) WOODSWETHER RO. KANSAS CITY, MO 
CHICAGO — ST LOUIS — MINNEAPOLIS 
DENVER ~ HOUSTON — NEW ORLEANS 


1? 
‘4 


Union Carbide and Carbon Elects 
— Cartledge Vice aay ese 


| 
) 


Rockwell Manufacturing Appoints 
George Cunningham to Sales Post 


(; 


\y 


Cunningham 


Davison Elects Vice President; 
Griffin and Oles Get New Posts 
William Bo OM 


Conklin Miller Campbell 


Conklin to Succeed Miller 
As Du Pont Sales Director 


hie 


1949 Can was name 
the Pets u Laboratory at 


Deepwater Point, and became 
head f the Petr rel | 
it Jackson Laborat 


Pennsalt Names Clem to Succeed 
Roeller as General Sales Manager 
boone t HI Clem, formerly ass 


manager ot Penns 


Winton and Delehaunty Named 
. §. Rubber Divisional Changes 





New Attendance Mark Established 
At 14th X-Ray Diffraction School 


"1M 
} i ‘ 


Buxton Receives Service Award 
\M tant 


\\ 


Garlock Packing Names McGonigal 
To Replace Hinkle as Ad Manager 


he ard C. McGonival. { 


LAMINATED 
Long-fibre BLANKETS 


Vastly Improve Insulation 
APPLICATION... EFFICIENCY... 
PERFORMANCE! 


’ + . . 
Here’s Why: Copr-fibre Blankets are made by laminating 
long, mineral wool fibres together to form a tough, resilient 
blanket before wire mesh is attached. 


As a result this exclusive Copr-fibre two-stage manufacture 
gives you these advantages: 


@ FASTER APPLICATION, because laminated blankets cannot 
loosen or fall apart under the abuse of handling. And 
because Copr-fibre blankets come in convenient large sizes, 
are light in weight, clean, shot-free. 


MORE INSULATING EFFICIENCY, because laminated, longer 
fibres guarantee lower thermal conductivity. Two-stage 
manufacture is your insurance of uniformity of density and 
of consistency in all dimensions. 


BETTER PERFORMANCE, because resilient 
long-fibre Copr-fibre blankets maintain in- 
tegrity, both of insulation and weatherproof- 
ing, throughout expansion and contraction 
cycles of heated and cooled equipment. 


SEND FOR THIS BULLETIN. Copr-fibre Bul- 
letin 511 gives you all the facts on what we believe 
is the only modern blanket insulation. Your copy 
will be sent free upon request. Write today. 


Telephone: Aurora 9207 





FRONTIER delivers 





by truck or rail 


WHERE AND WHEN 


YOU want it 


* caustic soda * chlorine 


(FLAKE, SOLID, LIQUID) 








* oil well and 


* muriatic aci : . 
cid industrial salt 











ANYWHERE IN THE ROCKY MOUNTAIN, MID-CONTINENT AND SOUTHWEST AREAS 


GENERAL OFFICES 
321 WEST DOUGLAS 
WICHITA, KANSAS 

PHONE 7-5215 


GEARED TO 
SERVE THE 
On INDUSTRY 


Wichita, Kansas © Denver City, Texas © Midland, Texas © Denver, Colorado 


Maybe it all does 
look pretty much 
the same at first 


glance. But when a 
firm has been mak- 
ing wire mesh for 70 years man and boy, there’s bound to 
be a little more to it than meets the eye a little more 
know-how in engineering and weaving, a little more quality 
in the product, a little more service and satisfaction for 


the user 


JELLIFF WIRE MESH is woven in all ductile metals 

JELLIFF WIRE MESH is woven in all commercial weaves 
JELLIFF WIRE MESH is woven in widths up to 72 inches 
JELLIFF WIRE MESH is economical. Every foot runs true to 


the specifications, 


* . 


JELLIFF WIRE MESH is a quality product and has been for 
70 years. You can depend on it. 

Write today for full details about JELLIFF WIRE MESH, 
JELLIFF WIRE MESH PRODUCTS, and JELLIFF’S 
CONSULTATION SERVICE on wire-mesh engineering. 
Address Department 16. 





G ~ 


THE C. O. JELLIFF MFG, CORP. 


DIPPING Basnaers wet MESH PaRTs 
LER TROMES» + ms met CLOT» 


PES STanct wine STRAINERS «© FuTeRs 


SOUTHPORT CONNECTICUT 








LARGEST 
UNIT 
EVER 

BUILT 





The lorgest furfural extraction unit ever built was 
erected by The Lummus Company for the Cit-Con Oil 
Corporation of Lake Charles, Louisiana 
The John Dollinger, Jr. Corporation of Beaumont 
Texas, is proud to have furnished 425 tons of struc 
tural steel framing for this world famous installation 
FOR OVER 50 YEARS, LEADERS IN THE PETRO-CHEMICAL 
INDUSTRY HAVE LOOKED TO 
JOHN DOLLINGER, JR., INC. 
FOR QUALITY STEEL FABRICATION AND DEPENDABLE 


DELIVERY. 


For inquiries regarding fabricated 
st po tincee structural stee! and plote steel, 
AROUND —e 
a John Dollinger, Jr, Inc., 


Beaumont, Texas. 








CHEMICAL PLANTS DIVISION 


Offers Complete Engineering Procurement and 
Construction Service for the Oil and Gas Industry 


eeereeeeeeseesoeseseceeeese 
PLANTS AND PROCESSES 


Compressor * Dehydration 
Amine Treating * Gas Cycling 
Hydrocarbon Fractionation * Sulfur Recovery 
Compressor * Gas Heating 
Alkylation * Reforming 
Polymerization * Catalytic Cracking 
Petrochemical * Chlorine 


Oxo * Oxyl * Low Temperature 


BLAW-KNOX 


COMPANY 


CHEMICAL PLANTS DIVISION 
P. ©. Box 1266 Tulsa, Oklahoma 





= 
Birmingham 3 ¢ Chicago 1 * New York 17 
Philadelphia 3. * Washington 5, D. ¢ 


San Franciseo 5 © Pittsburgh 30 
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Stainless Steel WELDING — 


ACCO 


Mathieson Chemical Names Johnson products 


Development Division Executive 


RODS 
ELECTRODES 


Company Changes 


Pittsburgh Corning Corporation hia: 

| its general offices from 307 

rt \ve e to new quarters at One 
Gateway Center. Piteshucel The 
D. D. Forster Company has moved its 
ft Ol Alcoa Building, Pittsburg! 


Thermal Supply Company, Houston ? ‘~ 
oye — Mow Do You Bu y 
Chalmers Manufacturing Company f 
' ter ntral onal 


M1TNIDS 
sa pumy 


lexas and Louisiana Eimer Peterson @ No matter how you buy stainless steel welding wire—on reels, 
; ” Eeetien Ain & henneeen in coils, or packages of rods or electrodes— PAGE can supply you in 
Inc., of 29 West 74th Street, New York a variety of analyses. 


is been appointed | S. representative 


Dick's os ninagpaetimeer Rermmeiays. no 4C-DC Electrodes— Stable burning even at lower 


seem ofived cttneesn Ene then matealeuin wted heats. Slag is clean and easily 


cag les, asbest s textiles, and Gas Welding Rods removed. Coating resists crack- 


ermal msulating p ducts ‘ 
The Trane Company has announce: ing right down to short stubs 
e new locat f its Columbia, S Your choice from a complete line for every type of stainless welding. 


f 4) Devine Street and 


ie allen i ; ° 
Mine w Ghester M. Boehm hasten 6OP Anert Gas Welding 


ire 


m sections 


cath 


, 


] 


ipl nted manager f the sales policy, . : . . - P 
te “? . ds division, United States Six Page-Allegheny stainless grades in .035", .045”, and .0625 


Rubber Company. A former ~ on diameters. Precision thread-wound on 25-lb. non-returnable reels 

ey iia dindaea ta teen eee to fit popular arc welding machines. 
t the rubber « mpany since 1920 
The Garlock Packing Company's |) for Submerged Are Welding 
t! t ft ‘ as Deen mover to new and 

rs at 71 | ast (srat ° ° ° ° ” ” . 

ae Bg hye PAGE stainless in wire diameters from 1/32” to 5/16”, plain or 

ffice was changed copper coated. In layer-wound coils, 22” or 24” mill coils, or 200-Ib. 


; returnable steel reels. 


at ! 4 
W t the 


Y. Edward 


[- ii 

Write our Monessen, Pennsylvania 
tice office for literature and prices 

L 


. el PAGE 


Kuljian Appoints Roy Crewdson 
New Far Eastern Representative Welding 


nawer 


PAGE STEEL AND WIRE DIVISION Electrodes 
AMERICAN CHAIN & CABLE Rods 


Monessen, Pa. Atlanta, Chicago, Denver, Detroit, Los Angeles, New York, ; Wire 
Philadelphia, Portiand, San Francisco, Bridgeport, Conn 


1 Gulf Publishing Company 





e . 
so and « truction activities in that area 
You find the lution to many He vill alse aaoiet ia cctehininn te 
' 


Kuljian rave machine in far easter 


tntries 


; PETROLEUM 
problems in count aeineinl 
to his association with Kuljia 
REFINER =... 
years with th American Administra 


tion in Japan, assisting in the rehabili 


; . tation of the Japanese rayon industry 
He Was or erly hh the Ame at 
Here $ one way | | + - } voor. “gy meric 


i) heat Clark Equipment Purchases Stock 
Of Ross Carrier and Subsidiary 
All of tl apital stock of The Ros 
’ Carrier Comp: vy, Benton Harbor, Micl 
’ has beet ured by Clark Equipment 
Company ichigan Power Shove 
EIKAY AY Company, a Ross subsidiary, is included 
m the transter 
— ayy’ . Se re gen oduction and ee ~* t botl 
no arric! pany nme ichigan 


a 
will be mnt 


the Clark 


~ 
ee 
‘ 


ee 
* 


George J. Bruyn Rejoins 
Hooker Electrochemical 
sxcorge |. Bruyn | 
Hooker Ele ni ’ frot 
Washinyetor - re | has served 
n the Nation ’roductior Aut rity 
He now wt ser idministrative 
assistant to ! I ral sales manavwer 
Bruyn jouw r in 1924, first u 
accounting i ralin lepartments 
In 1939 he ¥ transterred t the sales 
department and until his recent appoint 
ment, he has been manawer of the N 


Axara Salcs Hic 


Allied Chemical & Dye Division 
Promotes Four Sales Employes 
Four sales emploves of Solvay Pro 
on Allied Chemical Dye ¢ 


m, have been prom 





oratt 
I 


t 


R. Oswald, supervisor f the kw 
When you lose heat, you lose oper- SEE OUR 8 pe er pena SINCE Eo, 

; : ’ appointed manager of that department 
ating efficiency and, what's more, CATALOG semteniiien (tenet Sante dacenned 


those esc aping Btu waste your money the Ravmond B. Anthom ho joined Solva 


Investigate the savings you can make ’ 1928 as 
with B-H rockwool BLANKETS SWEET'S or write for copy 


Effective up to 1200° F., they provide 4 
exceptional insulating efficiency. High temperature-resisting B-H rock- 
wool is felted in large sheets between various types of metal fabrics to 
form blankets which are easily applied to large equipment. The soft fiber 
edges of one blanket merge with the edges of adjoining blankets to form 
an unbroken layer of insulation. Step up operating efficiency... save 
fuel... insulate with B-H BLANKETS. For the correct type and method 
of application best suited to your job, call on B-H Engineered Insula- Wallace Retires at Green Company 

mon Service. | \ Wallace wi is retiring as 


a * general tra manager f A. P. Greet 
aldwin-Hill 
recently nored i montal di 

Louis. Wall I attet 


ner im St ul illace etires 


is beet 








headquart 


Clip on signed letterhead and mail 44 vears of continuous service with the 
(sreen orwamzatior 
ee ee 


Conway Receives Appointment 


BALDWIN-HILL COMPANY, 706 Breunig Ave., Trenton 2, N. J. 
As Assistant Sales Manager 


Please send complete information on I 
1 lohn ¢ nwav has been appomted “as 
| 
BLANKETS Metal-reinforced, flexible, felted, rockwool insulation g | sistant sales manager for Industria 
i Chemicals of Carbide and Carbon Chem 
NO. 1 INSULATING CEMENT All-purpose, rust-inhibiting, plastic cement \ icals Company, a divistior if Unto 
Carbide and Car ration 
MONO.BLOCK Rigid, felted, rockwool block — for high and low temperature use I Conway joi ' ipany in 1935 
nd Sssigt ' Fellow 
| ind’ Was a ! at s ellow 


ship at Mellor ! in Pittsburgh 


latin sendneeeendeene ened eseneeneneeneee ¢ T ! : cl ical representa 


POWERHOUSE CEMENT High adhesion, rockwool, insulating-finishing cement 





Leeds & Northrup, Belgium Firm, 
Establish New Birmingham Concern 
of Integra-Leeds & Nortl 
mingham, England, has 
by Leeds ¢ 


Felix Named General Manager of 
De Laval Turbine Pacific Company 
1 P. Felix has been appointed 


| 
Laval Turbine 


Felix 


dent 


19049 


Earl Paint Names Vice Presiden 
Bb. Weiler has bee iD 


Kolbe Elected to Directors 
Of Clark Equipment Company 
| | kK hye gre ent 


i 


M 
As 


New Precision Insulation Co 


Formed to Serve Gulf Southwest 
| — ' Pre ' 


product 


No. 716 
R-P&C Rising Stem 
Bronze Gate Valve 


Why You Can Expect 
longer, Trouble-Free Service 


@ The choice of metals used in the R-PaC Rising Stem Bronze 
Gate has a lot to do with its fine service record. The body is 


cast of high test bronze in our own foundry, the stem is high 
tensile rolled bronze, while the solid wedge and seat rings 
are nickel-alloy. 

The design is important, too. The union bonnet adds strength 
and won’t distort the valve body or threads when it is removed. 
Fluids don’t come directly in contact with the operating threads 
and the rising stem shows position of the wedge. It’s easy to 
disassemble this valve where frequent cleaning is necessary. 

The No. 716 R-PaC Bronze Gate Valve is made in sizes !4” 
to 3”, for 200 lbs. steam pressure at 500° F; or 400 lbs. owG, 
non-shock. It is economical to buy and use. 


See your R-P&C distributor 
or write our Reading, Pa., 
office for literature 


R-PacC VALVE DIVISION 
AMERICAN CHAIN & CABLE 
Reading, Pa., Atlanta, Baltimore, Boston, Chicago, Denver 


Detroit, Houston, New York, Philadelphia, Pittsburgh 
San Francisco, Bridgeport, Conn 

















TULSA TYPE Deethanizer, 


Goheen Named Research Manager 
Of American Brake Shoe District 


7 4 
vf { 


Kaylo Heat Insulating Products 
To Be Marketed on National Basis 


Ka 


ar 


Greenland Bixby 


New Sales Managers Named 
By De Laval Turbine Pacific 
| Allan Gre , ‘ ‘ 


Kellogg Division Adds Conroy 


To Kel- F Technical Sales Stoft 
Ma 

technica ] 

Manufact 

Kell 


market 


Miller Purchases Valve Company 
Mille Printing Machine 

has ant re ! ‘ 

ther acturi 

The Ket 

COTM Pan : 


Sallie 


Hammel-Dahl Adds Representative 
Appointment of ©. W. Dean ar 
ciates Memphis . lit 

sales ane s 


Depro- 


been ann 


and Debutanizer Columns in pany. The 


natural gasoline plant. 


ut tomate 
the firm 


valve 


2 New Plant in Micro Division 


LI NT STEEL Corporati ON Minneapolis-Honeywell to Open 


TULSA, OKLAHOMA ‘“ m rhein grt 


Warret | 
cnn othe Mi 


Petroleun 





PROFITABLY USED 
Litton Directs Houston Office of haat: 
engaging recog AD ALL TYPES OF GREASE 


wc SS 


M. T. Litton, The offic SPECIALTIES 


California Instrument Company 
Opens New Plant in New Jersey 


| | 


Modern petroleum 
product processing finds 
er GREASE KETTLE 

many applications for 
Patterson Grease Ket- 
tles, due to the range 
of standard and special 
types fitting every pro- 
Steam Plant Equipment Named duction demand. Write 
To Represent Kieley and Mueller 


Kiel nd Mueller, Inc. has ap 


for full information on 
these adaptable Kettles 
telling us of your in- 
tended use. 
SOAP MIXER 


Hughes and Fogle Named to Sales 
Positions at Carbide and Carbon 


Carbon Chemicals ( 


The Patterson Foundry and Machine Company 
East Liverpool, Ohio, U.S.A. 


NEW YORK BOSTON. BALTIMORE. ATLANTA, PHILADELPHIA. PITTSBURGH. CINCINNATI 
OETROIT CHICAGO ST LOUIS HOUSTON DENVER, LOS ANGELES. SAN FRANCISCO. SEATTLE 


The Patterson Foundry and Machine Company, (Canada) Limited 
Terento, Canada 


1Gulf Publishing Company 





in 1947 


Babcock & Wilcox Set to Open 
7 Floride Engineering Office 
, ck & Wilcox 


Dicks Joins Celanese Division 


Dr. R. S. Dicks 


‘ 
ints 


Selas Corporation Names Van Note 


Chicago District Sales Manager 
int ! Ri ! D, il 


ONLY THE BLOWER SGcdadcaed 


BUILD THE DUAL-ABILITY LINE 


To meet the varying problems of handling air or gas, in industrial processes, 


Roots-Connersville builds two complete lines of blowers and exhausters— 
Rotary Positive and Centrifugal. Together, they cover capacity requirements 
from 5 cfm to 100,000 cfm in single units. Centrifugals are available in multi- ind mp Van Note 


stage units, as illustrated, or in single-stage ty pes. 


Thus, this exclusive dual-ability line permits selection (without prejudice n 1949 
as to types) to meet the needs of most moderate pressure applications, 
Regardless of their sizes or types, R-C Knight Named Ragnenentative 
Blowers are unmatched in reliability, oper- James P. O'Donnell, Engineers, N 


ating economy and long-time performance, Roors-(ONNERSVILLE ¥e hs a - ed - - . Ki a of ~S 


cently cad as ¢ 
Built into them is almost a century of ° nolia Petroleum Comp listrict 
specialized experience in handling gas and Wwe p representative tor ‘Donnell’s Gult 
e ( ast «ists t | Th ) located 
air, which is our exclusive business  - Beg ; | 
inh thre \ ‘ mer eXas 
In addition to blowers and exhausters, y 
R-C. products include a wide range of gas . e New A-C Rocky Mountain Region 
and vacuum pumps, meters, inert gas Ou Ave To Be Under Moody’ s managnae 
Allis-Chalmers Manufacturing Wl 


pany has combined all ot its mania 


™~O, whenever you have a need for moving Ga: IN ° 
i‘ branch office territori ( Denve 
, , Lake ¢ ity, PI enix, é ane 


or measuring gas or air, we suggest consul- 
kane mto 


generators and other related equipment. 


tation with the R-C Specialists. {a | 
vitn nea 


DD. Moody, manager 
district ffice since 1950 


pomted Thanager nw the 1 
00TS- ONNERSVILLE BLOWER A DIVISION OF DRESSER INDUSTRIES, INC. Jomime Allis-Chalmers gr; 
536 Crescent Ave. © Connersville, indienne m 1 i 1938. Moody 
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Sherwin-Williams Promotes Hill 
To Head Transportation Sales 


Robert H. H 
Williat 


Peerless Pump Works Out Sales Strategy 
, : — Sales personnel and certain administrative and engineering personnel of Peerless Pump division, 
Allied Chemical & Dye Division Food Machinery and Chemical Corporation, recently gathered in Indianapolis for a general sales 


Starts Potassium Carbonate Plant meeting. Comprehensive talks, followed by discussion periods, on Peerless products and sales 
, : , strategy made up the five-day agenda. Product clinics with demonstrations of Peerless’ principal 


product lines were a feature of the meeting 

B. A. Tucker, Peerless Pump division sales manager, was chairman of the meeting, which was 
attended by G. F. Twist, vice president, Food Machinery and Chemical Corporation, and general 
manager, Peerless Pump division; and B. C. Carter executive vice president, Food Machinery 


Bonney Forge & Tool Appoints Peonnne 
New Tool Division Sales Manager — — rcrentl 
R i 1 | | ! pany mechanics’ | 
installati rue ! 1 a S1or ! evel | 1 ut rhotive retriveration 
d equipment ’ *neul ti | 1 ] my I | Tal Ate Parma implement 
| ! The ( ] 1 | ] mn) ithe rket 


‘ ‘ 


1954 











Willard Johnson, Magcobar Head, 
Made Vice President of Dresser 





Willard M. J 
Magnet 
H 





RATES: Regular Classified (undisplayed) set in this size type; 19 cents per word. Minimum 
charge, $3. Blind box address in our care counts sx words. Replies forwarded without charge 
Display ads, set in suitably larger type with ruled border, $10 per column inch 
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HELP WANTED 


ESTIMATORS 


Young engineers capable of mechanical esti 
mating for construction of refineries, steam 
power and similar industrial projects. Must 
have some field experience 
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! Glass Company, New Martinsvills 

Virginia 


Laval : I rect enyineer W t aa 
Meth the pl: - ALL SIZES TO FIT YOUR GAGES & VALVES 
ms ERNST WATER COLUMN & GAGE CO. West 
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Advertisers in the June Issue 


They're in The Refinery Catalog 


* The asterisk preceding name of advertiser 
indicates that detailed data on products and 
services of the firm will be found in The 
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BalanSeal and FarriSeal 


Safety-Relief Valves 


(Pat'd & Pat. Pending) 


Eliminate all risk of failure—failure that 
might cost lives or severe damage to equip- 
ment. Rely on the only safety-relief valves 
guaranteed to provide positive protection, 
100% of the time, under all operating 
conditions. Farris safety-relief valves can't 
stick, plug or corrode because the critical 
working parts are completely isolated trom 
the lading fluid—and they're unaffected by 
back pressures in the discharge manifold. 
These unique valves are more economical, 
too, because they permit higher downstream 
pressure with smaller discharge piping. In 
many installauions this saving in piping 
costs amounts to as much as 15 times the 
cost of the valves. You can’t go wrong 
with BalanSeal or FarriSeal Valves because 
they can't go wrong! 


Technical manual, 51B, a treatment on Back 
Pressure Piping and Surge characteristics and 
76-page catalog is yours for the asking 


* ASME-N.B. APPROVED 


——— (Certied tor Copocity 





ENGINEERING CORPORATION 


Representatives in 
536 Commercial Avenue 


ull Principal Cit 
ee PALISADES PARK, NEW JERSEY 
Affiliates: Farris Flexible Valve Corp. * Farris Stacon Corp. © Farris Hydrolorque Corp. © Farris HydroSeal Corp. 
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the Petroleum Industry 
Prefers HARTZELL 
Cooling Tower Fdns 


Nearly every Hartzell cooling tower fan 
installed since the introduction of the Hartzite 
plastic blade in 1941 is still in service. 
This proven dependability explains why the 
plant which has had experience with one Hartzell 
fan will almost invariably insist on more 
Hartzells as other fans need replacement. 
Fabric-base Hartzite plastic was developed 
especially to meet the rugged requirements 
of the petroleum industry, It is unusually resistant 
to corrosion and abrasion, Durability and resistance 
to corrosion are constant throughout the blade. 
Hartzite absorbs vibration. Its strength is many 
times that necessary to withstand normal stresses. 
Hartzell cooling tower fans with Hartzite blades 
are available in sizes from 10° to 22’. Smaller sizes are 
made of aluminum alloy. The welded steel hubs have an 
extremely high safety factor. Blade adjustment, to change air 
delivery, is easily made, All hubs are dynamically balanced 
and all blades are balanced against a master blade. 


You no longer have to rely on claims, Performance 


has proven that Hartzell makes #he cooling tower fan. 


Recognition of Hartzell’s superior resistance to corrosion 
and mechanical damage is found in the increasing 
frequency with which cooling tower operators 
specify simply “Hartzell fan.” 

Send for Bulletin 1503. 


HARTZEUL 


Nome Dept. R 


Compony PIQUA, OHIO 


Street & Number PROPELLER-TYPE FANS @ BLOWERS 
ROOF VENTILATORS © UNIT HEATERS 
City & State 


if student, check here for special information [] 














ENGINEERING OFFICES IN PRINCIPAL CITIES 








STEEL PLATE 
FABRICATORS 


AND ERECTORS 
SINCE 1913 





Plate 864 


EVERY ME£DONALD PRODUCT 


GIVES THE OIL INDUSTRY SOMETHING “EXTRA”. 


From products of simplest design to the most 
intricate planning on the drawing board, fol- 
lowing through to the ultimate of years of 
service McDonald equipment shows its ability 
to take it. Built into our equipment is not only 
ruggedness but also the newest and best features 
which men in the field tell us they want and 
need. It’s toward this end that our engineers and 
production men are constantly working. 


A good example of this is Plate 864, illustrated 
above. This cover is used when loading tank cars 
with gasoline — reduces evaporation losses — 
eliminates danger of sparks — pa loading 
rain or shine. Made of aluminum permits 
easy handling by one man. Covers are equipped 
with ° ‘Peep Hole Glasses” in order that contents 
of car may be watched while loading. 


Also produced by McDonald for tank car work 
are Plates 807, 807-A and 917. As you can see, 


the difference is the 90 and 45 degree angles, 
whichever you desire, with Plate 917 featuring 
female outlet threads. All 3 of these Tank Car 
Reducer Couplings are made of bronze and come 
equipped with a composition gasket and forged 
steel spanner wrench. They are offered in sizes 
from 5 x 2 inches up to 5 x 4 inches, with Plate 
917 in sizes from 5 x 2 inches to 5 x 3 inches. 
Also illustrated is Plate 860-N, a 4” flanged, non- 
rising stem Expansion Relief Gate Valve. When 
pressure in a line builds up, the disc in the by- 
pass opens, allowing the pressure in the line 
to equalize itself with that in the tank. Valve is 
set at 20 pounds pressure but this may be set as 
desired. 

For further information on any of the above 
items or on our complete line, please write the 
A. Y. M€Donald Mfg. Co., Dubuque, Iowa. 


HOME OF THE SWING JOINT 
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